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Foreword 


‘This Repair Manual is intended as an aid in ensuring all necessary 
maintenance and repair work is carried out expertly and professionally. 
Ittherefore supplements the practical and theoretical training received by 
‘our managers and technicians in our service training centers. 


‘As of model year 1985, Repair Manuals are subdivided into: 
‘+ Repair Manuals for the specific series 


‘The Repair Manual (series 3, 5.6, 7 and 8) describes removal and 
installation or replacement of components in the vehicio. 


‘+ Assembly Repair Manual for BMW automobiles 


‘The assembly Repair Manual (main groups 11, 12, 13, 23, 24 and 33) 
describes the removal and installation or replacement of assemblies 
‘and removed equipment. The Assembly Repair Manual also includes 
‘notes on testing as well as troubleshooting tables. 


‘The Technical Data microfiches is available as a reference for Technical 
Data (tightening torques, settings etc.) 


‘The Repair Manual (microfiche) llustrates repair and maintenance jobs 
which can only be carried out on standard, ie. not subsequently modified, 
vehicles. 


‘The structure of the Repair Manual corresponds to the numbering system 
of the Flat Rates Catalogue (FRU numbers). 


Cross references to other FRU numbers are intended only as an aid and 
should not be construed as an extension to the specified working time. 


The page numbering 64 — 11/8 means for example: 
‘64 - Main group 

41 - Subgroup 

8 - Consecutive page number 


‘All special tools referred to in the Repair Manual are listed in the special 
tools microfiche, Order number 01 99 9 699 422. The use of special tools 
is ilustrated where necessary in the relevant steps. 


Generally, only the removal of components is described within the 
Individual working steps in this Repair Manual, installation takes place in 
the reverse order of removal. I itis necessary 10 observe special 
[procedures during installation, reference is made to them in the form 
installation notes. 

Deviating from this procedure, both removal and installation are described 
Separately for complicated jobs. 


‘Service information bulletins will keep you updated with any improvements, 
‘and modifications. As an additional source of information, we recommend 
the clearly illustrated parts mocrofiches. 


BAYERISCHE MOTOREN WERKE AG 
CENTRAL SERVICE DEPARTMENT - TECHNICAL, 


(© 1995 Bayerische Motoren Werke (BMW) AG, Munich (Germany) 
Not to be reproduced wholly or in part without written permission 
from BMW AG, Munich, 
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BMW Maintenance System 

The maintenance jobs apply up to model year 93. Refer to inspection sheet as 

of model year 94. 
0000009 Pre-delivery check 
0000 210 BMW running-in inspection (at 2000 km) 
00 00 220 BMW inspection | . 
00.00 230 BMW inspection Il = inspection | + following service work .. 
00.00 245 BMW annual inspection 
00 00 249 BMW engine oil service 
0000 259 BMW safety test 
0000099 Replacement engine 















pection after 1000 km. 





BMW Maintenance System - USA 
The scope of maintenance work remains valid until model year 93. From model 
year 94, refer to inspection sheet. 
00 00.009 _Pre-delivery inspection ...... 
0000 215 BMW running-in check at 1200 miles 
00 00 220 BMW inspection | . vse iis 
00.00 231 BMW inspection II = inspection | + following additional work 
0000 240 BMW annual inspection (intervals between 11 and 13 months) 
00.00 249 BMW engine oil service one 
00.00 259 Additional work recommended against speci 
BMW Lambda oxygen sensor service 
BMW airbag system (SRS) check ... 
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GENERALINFORMATION 


PRECAUTIONS FOR WORKING WITH PARTS CONTAINING ASBESTOS. 
Inhating fine asbestos dust could impair health. 

Conform with these salety precautions wheo working with asbestos parts. 

~ Only work outaoors o In well ventitated rooms. 

= Only use manuaity operated or slow running equipment, with dust extracting 


‘equipment It necessary! Only operate fast running equipment with dust 
extracting attachments 





= Molsten parts prior to machining wnenever possipie. 
= Never blow out brake and clutch pars. 


= Moisten dust, ill in containers which can Be'sealed pertectly and dispose in 
a manner which prevents danger. 


— Asbestos waste and scrapped parts must be collected in pertectly sealed 
‘containers marked accordingly and then eliminated without danger for 
human beings or the environment. 
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Important when disconnecting battery! 


To disconnect the battery, disconnect the negative lead from the ground connection, Disconnect: 
Ing the battery will cancel fault memories of control units, Use tester to read out fault memories 
{and print out data on any errors prior to disconnecting battery. 

Work on components, terminal connections, etc. could result In errors being stored inthe fault 
‘memories of the atfected control units. f disconnection of the battery is specified in the Repair 
Manual for the carrying out of repairs, there must always be conformance with this In the interes 





Windshield wipers (wiper motor): 
Wa faut occurs, the intermittent wipe and wiper stage 1 are switched off with a block protection 
feature. This block protection feature remains effective even after the fault has been rectified, To 
cancel the block protection, stitch off the ignition (terminals 18 and R) for 3 minutes 


Wipers (CPA motor) CPA = Contact Pressure Adjustment: 
Wa fault occurs, the CPA motor is switched off by a block protection feature. This block protec- 
tion feature remains etfective even after the fault has been rectified. To switch off the block pro- 
tection: 

1. Disconnect the battery for 30 seconds (caution: cancels fault memories in all control units!) or 
2. Automatic cancellation while vehicle is in motion, 


Vehicle with interlock system: 
lock system was removed and installed or if the installation position of 







‘Move selector lever on automatic tr 

2 Remove ignition key 

3. Press locking button on selector lever 

4. Ifthe selector lever can be moved out of "P* setting, the interlock cable must be adjusted, 
rater to Gr. 25. 

5. Switch on ignition 

6. Press locking button on selector lever 

7. itis not possible to move the selector lever 

be adjusted, refer to Gr. 25, 





ut of setting "P”, the interlock cable must 
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GENERAL INFORMATION LIFTING VEHICLE ON A WORKSHOP 
TROLLEY JACK 
LIFTING VEHICLE OW A LIFTING PLAT. 
FORM ‘A workshop trolley jack may also be only 
Applied for Iiting the vehicle on the same 
take-up points described for the liting 
platiorm 








{ween the ting platform and venicte (it 

applicable, spoilers or splash guards, etc) ‘A suitable ner (rubber, wood oF pl 
‘must be used between the Jack and vehicle 
to avoid damaging the undercoating, frame 
‘members of floor plat 








Lining platiorms must contorm with toda Front Take-up Point 
‘and national legisiative measures concern: 

Ing accident prevention and maintenance 
‘Arms of ating platform must always be. 
applied only on the reinforced points of the 
frame members, 

Ensure that undoercoating Is not damaged, 





Front 
‘Apply rubber Block o iting arm on the 
{ont perpendicular relniorcement of the 
frame member, which Is also provided for 
application of the car's jack 


Rear Tako-up Point 


Note embossed arrows on M § cars 





Rear: 
‘Apply rubber block of liting arm on the rear 
perpendicular reintorcement ofthe Irame 
‘member, which I also provided for appl- 

Catton of the car's jack 

Ensure that bottom of uel 
samaged. 





nk IS not 


Note embossed arrows on M 5 cars. 
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corning the towing of vehicles. 


Cautiont 
Follow instructions in the relevant Owner's 
Manval 








Front towing 6 





Rear towing eye 


BMW MAINTENANCE SYSTEM 


00.00 009 Pre-delivery Inspection 
Interrogate fauk memories in diagnosing system. 


Brit test 


Check / correct engine oi eve 


Check fuel pipes, tank and hoses for correct routing, condition 
and leaks, 


Check connections and pipes of brake system for leaks, cor- 
‘eet position and damage. 


(Cheek / adjust parking brake lever travel 
(Check whee! bolt tightening torque. 


Check rim size, tie size and type as well as tire inflation 
pressure (Including spare wheel). 


General information 








Manual 


Gr 38 








Technical [Service — | Operating | Owner's 

Data Information | Fluids Manual Important information! 
Reter to operating in- 
structions for BMW 
Slagnosing system, 
Connect BMW service 
tester. Further instruc- 
tons appear on monitor 

Gr + ‘Approved oll only! 

Visual inspection. 

Gr. 36 

Gr. 36 Gr. 36 

















BMW MAINTENANCE SYSTEM 


(00 00 009 Pre-delivery inspection 


Check function of windshield wipersiwasher and aiming of 
water spray nozzles; remove protective sleeves from wiper 
blades. 


Check acid level and charged condition of battery under rear 
‘Seat oF in trunk and add distilled water I! necessary. 
Charge battery If necessary. 





Check tights: neactighis’aditional neactignts, parking light 
brake lights, turn signals, tal ights, BackUp lights, rear fog 
lights, icense plate lights, passenger compartment lights, 
Glovebox light, engine compartment light and trunk light 








Check horn, headlight flasher and hazard warning lights. 





Check instrument and sign lights. 


‘Check contro! and warning lamps in instrument cluster and 
‘check control (incl. ABS, airbag). 


Check heating, ventilating and blower 
[Check function of headlight cleaners and central locks. 


Insert and check function of elgar lighter 


General information 








Repair 


Technical 
ata 


Service | Operating 
Information | Fluids 





Important intormationt 








Gr, 00 

















BMW MAINTENANCE SYSTEM 


00 00009 Predelivery Inspection 


General information 





Technical 
ata 


Service | Operating 
Information | Fluids 


‘Owner's: 


Important information! 








‘Check function of other special equipment. 
Initialize sender of remote control system. 


Check data plate, vehicle identitication number and engine 
umber. 


Compate ordered car equipment against delivered car 
equipment. 


Tune In radio station and cheek for interference with engine 
running by switching electric equipment on and oft 





‘Mount hud caps, If applicable wheel rings and talipipe exten 
‘son, 


Piace tools In toolbox and secure jack and wheel bolt wrench, 


Paste BMW emergency service label on lid of toolbox. 
Place owner's manual/service booklet, ist of BMW service 
Stations and BMW emergency service points, spare keys and 
key holder In glovebox. 


‘Stamp and make entries in service booklet. 
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BMW MAINTENANCE SYSTEM 


00 00.009 Pre-delivery Inspection 


Genoral information 





Repair 
Manual 


Technical 
Data 


Service | Operating 
Information | Fluids 





Important information! 





Check function of engine, clutch, transmission, tinal drive, 
‘steering, foot and hand operated brakes. In cars with rear disk 
brakes: break In parking brake, In cars with ABS (ASC): check 
function of contro! lamps. 


Check function of speedometer with odometer and daly trip, 
recorder, tachometer (economy control), clock, temperature 
‘9age and fuel gage. 


Check engine, transmission, steering, final drive, drive shatt 
‘boots, fuel system, clutch and brakes for leaks. 





Remove seat and other protective covers. 


Important 
Reset service indicator only in cars up to production date of 
9190. 
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[BMW Maintenance System General Information 





(00.00 210 BMW break:in period inspection (at 2000 km) _ Peper menue | tectnca Dow |serventte | Consumanion [Owners anual | imporuetitrmaton 





Caution! The breakin period inspection is not required for 
cars with MSI engine. 


Interrogate fault memory in dlagnostic system. 





Briot test ‘See Operating Manual 
BMW Service Test 
Change engine oll and ol iter with engine at operating temperature, | Gr. 11 [one + Use approved oils only 


| ‘Build up ol pressure with 
| ‘engine running at idie 





‘Check valve play and adjust it necessary Can oat | 
(only M20, M30 and $38 engines). 

Change ol n manual transmission at operating temperature ong r.23 : Always use approved 
(onty 8351 and MS). ‘grades of ot 
Change oll in roar ante aitferential at operating temperature, Gr.38 G33 Gr.33 Note Service Information 
Caution! {or special oll grade 


(On rear axle ditterential with black, chromated identification plate 
‘and letter "b” on top: perform ol change at tat engine oll service. 


‘Change ol in tanater box and tront axle citterental at operating r.271 Gr27a1 Always use approved. 
temperature (825 touring) (grades of ol, 


Final inspection with check for road safety, brakes and steering, % 
Indicator and hazard warning lights a8 well as Check Control 
messages. 
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BMW MAINTENANCE SYSTEM General information 
Repair Technical [Service — | Operating | Owner's 

0000220 BMW Inspection | Manual — | Data, Information | Fulds ‘Manual Important information! 

Interrogate fault memories in diagnosing system. Refer to operating in- 
structions of BMW dlag- 
nosing system, 

Briet test. Reter to operating in- 
structions of BMW sar: 
vice tester. 

Replace engine oll and oil fter at operating temperature, Grant Grit Gant + Use approved oll 
Important! 

‘Only build up oll pres 
‘Sure with engine Idling 

‘Check / adjust valve clearance (M20, M21, M30 and $38, Grit Get 

engines). 

Replace spark plugs (not for M40, MSO and M60 engines). Gr.12 

‘Check coolant hoses for leaks; check / correct coolant level Gri7 + Replace coolant at least 

{and antifreeze concentration. ‘every 2 years. 

‘Check tension and condition of all drive belts, tightening | Gr. 12/32164 

necessary (not M50, M51 and M60 engines). If necessary replace 

and invoice separately, 

Drain water trap of fuel iter (M21 and M51 engines), Gr. 13 

Check routing and condition of fuel pipes, tank and hose: Gr, 1316 





well as for leaks, 


Check condition, routing and suspension of exhaust system as, 
woll as for loaks. 
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‘BMAW Maintenance System General information 
0.00220 BMW inspection Repo Manual] Technical Oata | Service info | Consumables | Owner's Manvai | important information 
check power steeringtevel control or eahs and correct lt evel, o.32 

topping up necessary, 


Ensure that steering is tree of play; Inspect te rods and front 





leering transmission, linkages, flexible 


‘coupling and sleeves. 
‘Check all gor units tor leaks. ‘Visual inspection 
‘Check oll level in manual transmission and top up it necessary on.23 Gr.23 Use approved ol only 


(care with M2¥ engine). 


Removing and installing front and rear disk brake linings, checking Gr. 3436 Wheels: Check tightening 
‘overall thickness. Replace linings when necessary. Check surface. torque 

Condition of brake disks. Check brake caliper dust covers for leaks. 

{Grease wheel centering on disk wheels. 


Check connections and leads on brake system for leaks (and also Gr.94 | caution 
check for damage) and correct position. Check that handbrake Use approved brake 
cables move ireely. ‘ui. 

Change approved grade of 
Check / adjust handbrake lever travel. brake fluid n accordance 

Gr. with speciieg Service 

Interval aispiay or clock 
Check | 1op up fuld level in expansion tank for brake and clutch Grae ‘symbol, but ne later than 
hydraulic systoms, ‘every 2 yoars. See 81 Gr.00 
Check / correct tire pressure (including spare tir). Check tire condition | Gr. 32 r.98 on.06 Measure depth of tread 


{it wear pattern is uneven, an optional alignment check can be 
‘carried out together with wheel alignment: this is a separate 
Iavolee item). 























BMW MAINTENANCE SYSTEM 


(0000 220 BMW Inspection | 











‘Check tunction of parking lights, turn signal 
lights, backup lights, rear f09 tights, license plate lights, pa 
‘Senger compartment lights, glovebox light, engine compart- 
‘ment light and trunk tight, 











Check function of headlights and additional headlight 
Check horn, headlight tlasher and hazard warning lights. 
Check Instrument and sign lights. 

Check acid level in battery and add distiled water t necessary, 
Check charged condition of battery (nigh current test) 
Replace microtiter for heater oF heater/air conditioner. 

Shorten replacement intervals it car Is operated in extremely 
dusty regions, 

‘Check condition and function of seat bets. 

Lubricate locks of doors, engine hood and trunk lid with oll or 
‘grease and check function. Lubricate all hinges with olf or 
grease. 

Check / correct level and antifreeze concentration of washing 
{uid In supply tanks for windshield and headlighis. Check / 
Ccorrect intensive cleaning fluid evel in tank it applicable. 


Chock windshiets 
water spray nozzles 





ipersiwasher, wiper blades and aiming of 





Inspect entire body ~ not cavities - for rust damage. Repair 
‘and Invoice separately (enter Inspection and repairs in Service 
Booklet) 























General information 
Repair Technical | Service | Operating 
Manat — | Data Information | Fluids Important intormationt 
tights, rake 
Gr..00 
Gr. 61 
Gr. 64 Gr. 64 Check data plate in glove- 
box and Service intorma- 
tion, 
Gre 


Models since 9:90, 
AU latest atter 2 years 
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MW MAINTENANCE SYSTEM 


(0000 220 BMW inspection | 


Final inspection with safety test (check ABS and airbag contro! 
lamps), cars with rear disk brakes: break In parking Brak 
‘check steering, clutch or automatic transmission, springs and 
‘shock absorbers visually and check function of power steering, 
‘Check control and warring lamps in instrument clust 

1$ mirrors and heater blow: 











‘Check messages in check contro, 


Important! 
Reset service Indicator atter Inspection | 

‘Switch off ail electrical equipment. 

‘Switch on ignition ~#do not run engine. 

Plug SIAR" with adapter In diagnosis socket. 

Push In and hold recessed, red INSPECTION button - green 
amp (tunction contro!) comes on. 

Red lamp also comes on ater approx. 3 seconds and goes out 
ater approx. 12 seconds. 

Release Inspection button - green lamp goes out. 





‘The time-dependent Inspection Interval is due when the clock 
‘symbol lights up together with the INSPECTION sign and has no| 
Intiuence on the green light emitting diodes. It the load and 
time-dependent inspections occur simultaneously, resetting 
must be repeated after 10 seconds to have the clock symbo! 
‘and INSPECTION sign lights go out 


Important! 
‘When the clock symbol lights up In cars since 9190 only the 
Drake tluld has to be changed. 


Checking Service indicator: 
All five green light emitting diodes must come on. Yellow and 
‘possibly red light emitting diodes as well as INSPECTION 
Hight must go out, 





SLR « Service indicator resetter, Order No. 62 1 100. 
‘Adapter, Ordor No. 62 1 140, 













General information 





Service 
information 


Operating 
Fra 





Important information! 
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DW Maitnance System General tetematon 
= — __| 

000230 BMW Inspection npecton long work |neost manus] Tecrnice Dota | Service nte | Consumsbien | Owner's Manus! | knpertnt ifomaton 

Check peg terion only M4 egie) an 

heck age palo oem ony at engin) ont 

apace sak phe 0, Mi and Mangia ote an on 

Aapace man tua er oy car wn selon) an 

Mowe fan poor guasty shorn hare 

tne enanges 

i lana: Replace ter ner. Shorten tris on ‘ 

eons tran pureed ooey rege 

£98 Motor: Replace a Veo beta ox rose 1.00 

Change on mana varannln of speatig ampere on ors | tne arrovd os 

{Rept neo wath thea Met and OD wns) | 

Change ot i automa reemiaton a operating temperate ants ones Ven aprons ony 

{not on $409. 

Change tin wanatr box and ton ale erent operating | 4.2791 or ara Use epproved ot oty 

{erporr s2uxowng 

‘Change ol in rear axl dtferentia at operating temperature 33 | onan Use approved ot only 

Check rer gars on ouput shat | Val napection 

Check tchnea of parting bake ings. on eno 

Uitrecessary, replace - seperate invoice item) | 

Wh A867 Replace er natn nat oe 

Check pr sting one 
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BMW Maintenance System 


Gonerat intormation 








(0000 290 BMW Inspection I= Inspection I+ following work Repair Manual Technical Data | Serviceinto | Consumables | Owner's Manual | Important information 
Perform at every 2nd inspection i 

Replace toothed dive belt (separate invoice item) ont or every & years 
Replace main tow tutte (cars with gasoline engines. 0.19 

‘Check clutch dive plate for woar on.24 

‘change olin manual transmission at operating temperature n.23 a2 Use approved ol only 


(in care with M40, M50, MSt and MEO engines). 


Caution! 
After Inspection i, reset Service Interval display unit: Switch off 
‘all electrical equipment. Switch on ignition. D9 not run engine. 
Fit SER" Into diagnosis receptacte with adapter. Depress and 
hold recessed, red INSPECTION button - green lamp 

{function contol lights up. Red lamp also lights up after about 
3 seconds and goes out again after about 12 seconds, Release 
INSPECTION button green lamp goes back out. 


‘Time-dependent inspection interval is indicated by a lighted 
‘clock symbol in addition tothe INSPECTION sign and has no 
Influence on the green diode lights. When load and time dependent 
Inspection intervals coincide, the resetting procedures must be 
Fepoated aftor 10 seconds to cancel the clock symbol and the 
INSPECTION sign, 





Checking service indicator: All five green diode lights must light up. 
Yellow (or red) LEDs and INSPECTION legend should go out 


* SER = Service Indicator Resetter, Order No. 62 4 100 
‘Adapter Order No. 62 1 140 
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BMW MAINTENANCE SYSTEM 


00.00 245 BMW Annual Check 


General ntormation 





Technicat 


Service ‘Operating 
Information. | Fluids, 


‘Owner's 
Manual 


Important information! 





Imponant! 
No annual checks for cars since 09/90, 


Only replace the brake fluid when the clock symbol lights up 
(or every 2 years at latest, 750LL annually) 

Cars betore 09:90: 

Replace brake tluid every 2 years (7S0UL annually. 

Replace coolant every 2 years (invoice separately), 

Inspect entire body ~ not cavities - for rust damage; repair and. 
Invoice separately (enter inspection and repairs in Service 
Booklet). 

Check and adjust headlights and additional headlights. 

Check tire extinguisher every 2 years (invoiced separately). 

{In cars with additional heater: replace glow plugs annually and 
heat exchanger after 10 years (Involced separately). 


Involced separate! 





Inspect supporting body parts for corrosion, breaks and cracks. 


Check that performed body repairs conform with BMW star 
dards, 


‘Steering: check steering stops, connections, stecring damper 
{and steering assistance for leaks. 


Brakes: check function of brake master cylinder / brake booster 
‘and for leaks 








Gr. 63 


Gr. 32 





Gr.00 


Gr.00 














Reter ro Service Informa: 
{lon of Group 00 to reset 
the service Indicator. 


Use approved brake fluid 
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BMW MAINTENANCE SYSTEM 


0000 245 BMW Annual Check 





General information 
Technical | Service Operating 
Manual — | Data Information | Fluids. 


‘Owner's. 
Manuat Important information! 





Imponant! 
Reset service indicator for annual check (INSPECTION and 
‘Clock Symbol 

Switeh olf all electrical equipment, 

Switeh on ignition = do not run engine, 

Plug SIR" with adapter" In diagnosis socket. 

Push in and hold recessed, red INSPECTION button ~ green 
lamp (tunction contro!) comes on. 

Reed lamp also comes on after approx. 3 seconds and goes out 
“tier approx. 12 seconds. 

Release inspection button - green lamp goes out. 








Service indicator with Clock Symbol and Red LEO: 
‘The time-dependent Inspection Interval Is due when the clock 
‘symbol lights up together with the INSPECTION sign and has no 
Intivence on the green light emitting diodes. 1! the load and 
time-dependent inspections occur simultaneously, resetting 
must be repeated after 10 seconds to have the clock symbol 
land INSPECTION sign lights go out and activate the green light 
emitting diodes. 


(Checking Service Indicator: 
‘The number of green light emitting dlodes does not change by 
resetting the time-dependent inspection service Indicator. The 
INSPECTION sign and clock symbol lights must go out. 


+ SHR = Service Indicator resetter, Order No. 62 1 100. 
Adapter, Order No. 621140, 


Now SER = Order No. 621 110. 
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MW MAINTENANCE SYSTEM 


General information 





Important information! 











Use approves special oft 


‘Only build up oil pres- 
sure with engine idling, 


Repair Technical | Service Operating | Owner's 
(0000 249 BMW Engine Olt Service Manuat | Data Information | Fluids, Manual 
Replace engine oll and oll titer at operating temperature, Grett Gent 
Important! 
Rear axle final drive with black chrome-plated data plate and | Gr. 33. 
letter "b" on i 
Replace oil in rear axle final drive at operating temperature | Gr. 33, Gr. 00 Gr. 33 Use approved ol 
(only at 1st Engine Oil Service), 

Important! 

Cars with MS1 engines: replace oi tinal drive at 1st | Gr. 33 Gr. 00 Gr.33 Use approved oil 





Engine Ol! Service. 


Important! 
Reset service Indicator atter Oll Service: 

‘Switch off all electrical equipment. 

‘Switch on Ignition - do not run engine. 

Plug SLR* with adapter In diagnosis socket. 

Push In and hold recessed, yellow OlL SERVICE button** ~ 
{green lamp (tunction contro!) comes on. 

Yellow lamp also comes on after approx. 10 seconds and goes 
‘out atter approx. 3 seconds. 

Release oll service button ~ green lamp goes out. 





Checking Service indicator: 
All five green light emitting diodes must come on, Yellow and 
possibly red light emitting diodes as well as OIL SERVICE sign 
light must go out. 


+ SER = Service indicator resetter, Order No. 62 1 100. 
‘Adapter, Order No. 62 1 140. 


Now SHR = Service Indicator resetter, Order No, 62 1 110. 
** Caution! Resetting with the wrong button cannot be correct: 


ed. Service intervals would be mixed up - also reter to BMW 
‘Technik Information for Group 62. 
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[BMW MAINTENANCE SYSTEM 


General information 


























Repair Technical | Service | Operating 

(00 00 259 BMW Satety Test Marval — | Data, Information | Fluids Important information! 

Interrogate fault memories in diagnosing Rotor to instructions of 
BMW diagnosing system, 

Briet test Refer to instructions of 
BMW Service Tester, 

‘Steering Test 

‘Steering gear, linkage, coupling, connections, leaks, oll volume | Gr. 32 Gr. 92 Use approved oit only. 

‘and condition of power steering, 

Brake Test 

Brake pads (remove and Install whee!s, remove pads), brake | Gr. 34 

disks, pipes, hoses, connections, brake fluld level, parking 

brake cables, parking brake: break in parking brakes. 

Important! 

Replace brake tluld every 2 years at latest. Gr.34 Use approved brake fluid 

‘Tire and Whee! Rim Test: 

Condition, tite pressure, specified size, tread depth, tire wear Gr. 36 Gr. 36 

pattern (including spare whee!) 

Light Test: 

Headlights, fog lamps (also aiming), parking lights, tal ights, | Gr. 63 

backup lights, license plate lights, instrument and sign lights, 

control and warning lamps. 

‘Warning Appliance Test; 

Horn, headlight flasher, turn signals, hazard warning lights, 

Drake lights, tall fog lights, burglar alarm, 

‘Windshield Wipers/ Washer and Headlight Cleaners: 

Wiper blades, washer (windshield, # applicable headlights and Gr. 00 Gr. 00 

Intensive cleaning), supply tank (tid leveVantitreeze), spray 

nozzle aiming (windshield, 1! applicable headtights). 

‘Seat Bets: 

Condition and function. Gr. 72 

Remarks; 

Invoice repairs and adjustments separately. 
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BMW MAINTENANCE SYSTEM 


00 00099 Exchange Engine Inspection at 











Replace engine oll and oll fier at operating temperature, 





Check coolant noses for 
{and antitroeze concentrat 


Check / adjust valve clearance (only M30 engines). 


Check / correct tension of all drive belts (only M30 engines) 




















General information 
Repair | Technical | Service | Operating | Owner’ 
1,000 km Maruat — | Data Information | Fiulas | Manual’ | important information! 
{— 
nit ort + ‘Use approved oll, 
‘nponant! 
Only build up oll pres: 
‘sure with engine ialing 
‘check / correct coolant love! Gri . Use tongterm antitreeze 
and corrosion inhibitor. 
ont oun 
Gr. 12/92/64 
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[BMW Maintenance System - USA General Information 
(0.00 009 Pre-Delivery inspection Repair Manval| Technical Data | Service into. | Consumables | Owner's Manual | Important Information 
Cautiont 
With ettect trom 1993 model, proceed in accordance with 4.00 ‘see $100 24 92 (9660) 
Quality Certification | 
Interrogate fault memory in dlagnosis system. See operating instructions 
[BMW diagnosis system 
Bret test. Connect up BMW Service 
Tester 
For further instructions, 
reler to screen display. 
‘Check engine oil level (check lube ol fr thinning), if Gr.00 ont . 
‘aceseery, change oi! and ol her. Use approved oll nly 
Check gasket on filler cover. 
‘Check coolant hoses for leaks and routing. ‘Visual inspection 
‘Check mounting of hose clips. 
CCheckicorrect coolant level and concentration. Gr.00 Ge + Long-term antifreeze and 


corrosions protection agent 


Check acid level of battery and top up with distiled water it 
necessary. Check mounting of battery terminals, 


‘Check spark plugs, replace or clean if required and adjust Ge? G2 
electrode clearance 
‘Check mounting and leaktightness of fue ines, fuel tank and ‘Visual inspection 


cover and fue iter. Check Tue! Injection system is securely 
‘mounted. Check for leaks, 


Check routing of exhaust system. Viaual inspection. 
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BMW MAINTENANCE SYSTEM — USA 


(00.00 009 Pre-dolivery Inspection 


General information 





Manual 


Technical 
0 


Service 
Information 


‘Operating 
Fluids 


Owner's: 
Manuat 


Important information! 





Tighten nuts and bolts of steering gear, jolnt disc, tle rods and 
{ront axle. Check whether cotter pins are missing 





Check power steering for loaks, 
Check / adjust parking brake lever travel. 
Check level of fluid In tank for brakes and cluten. 


‘Check connections and pipes for brake system for leaks, 
damage and correct position. 


‘Check condition of tires, tre size and type as well 
Pressure (Inchiding spare wheel). 


‘Check tightening torque of whee! bots. 
Check whee! rim size and type. 





‘Check parking lights, turn signals, brake lights, high and low 
‘beam headlights, side marker lights, fog lights, backup lights, 
Neense plate lights, passenger compariment lights (also delay 
system), glovebox iight, trunk light and engine compartment 

Night, sun vizor mirror lamp, front and rear map reading lamps. 


Cheek / adjust alming of headtights. 


Check horn, headtight flasher and hazard warning lamps 
‘well a8 control lamps. 


Set clock. 





Program on-board computer and check function of keys and 
remote control. 





Gr. 34 


Gr.63 





Gr. 92/34 


Gr34 


Gr.36 


Gr. 36 


Gr..00 


Gr. 36 








Gr 34 








‘Chock locks and cotter 
pins. 


Visual check, uso op 


proved brake fluld, use 
‘specitied torque, 


Visual inspection. 
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BMW Maintenance System - USA 


(00.00 009 Pre-Delivery inspection 


General Intormation 





Repair Manual 


Technical Data | Service into, 


Consumables 


Important Information 





‘Check lighting of instrument panel and title block. 
‘Cheek Intensity of lighting. 


{chick contro and warning ahs, clock, warning buzer and 
EneckConrot:Chackateratr ol pressure, olan temperate, 
Indleator gh, brake inngs rake fu lave fog lmpe, Cabo 
probe safety Bel gniton kay warning buzer, fl baam lamp, 
uel gage, ABS and Airbag, Check-Contro!, gear display. 


Fill tank on sereon-wash unit and check antifreeze concentration, 


Fil wnk on intensive cleaning unit. 


‘Check washwipe system and spray jet setting: 
Remove protective sleeves irom wiper Blades, 


‘check tunetion of intensive cleaning unit. 
‘Check function of rear screen heating. 

‘Check function of cigarette lighter. 

‘Check function of headlight cleaning system. 

Radi: check aerial and tuning, adjust radio, check for 
‘suppression when engine ning and switch al electrical 
‘consumers on in sequence, check function of cassette player 
‘Check function of any other optional extras: electrical window 
‘regulators, front and rear, siiding/titing sunroof through al 
‘Settings, fog lights and weting, electric radio serial and 


‘regulator unt. Check function of other Items of equipment 
{ited by dealer, 





Gr.65, 




















necessary, 96¢ anti- 
treeze fui 
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[BMW Maintenance System - USA General Information 
(00.00 009 Pre-Delivery inspection ‘Repair Marval} Technical Data | Service nfo, | Consumables | Owner's Manual | Important Information 
Check wing mirror, 

Check function of central locking system, + 

Check seat aajustment by handielectrcally. 


Check saety belts, 


‘Check license plate number, chassis number and engine 
‘umber. 
Check goods received against order items. 


Fitnub caps and, where applicable, decorative wheel trim 
‘and exhaust trie, 


ace tools in on-board too! kit; secure car jack and lug 
wrench. 


Paste BMW Emergency Service telephone number label and 
‘annual change of brake fui. 


Place Owner's Manual, directory of BMW service 
stations, spare key and key wallet in glove box. 


Battory and accessories warranty cortices, 
1 applicable, operating instructions fr radio, 
Factory Invoice (Monroney sticker) 
Cleaning kit for cassette player. 
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BMW MAINTENANCE SYSTEM — USA Genera! Information 
Repair Tecnnicat | Service | Operating | Owner's 

(00 00.009 Pre-delivery inspection Manual — | Oata Information | Fluids ‘Manuat Important information! 

Road test: 

Check acceleration, coasting and brakes (before and during Caution’ 

road tes!) Stronger braking effect, 
{rom systems with Potitex 
brake pads, 

Check Idling speed (rpm). + 

‘Check function of Motronic. 

‘Check ear for rattling and grinding noise. 

‘Check driving behavior and wheel balance. 

‘Check function of engine, clutch, transmission, final drive, Gr 34 


steering (wheels pointing straight ahead); cars with rear brake 
discs: broak In parking brake. 


‘Check heating, ventilating and alr conditioning. 
‘Check function of instruments. 


Check function of cruise control. 


























BMW MAINTENANCE SYSTEM — USA 


(00 00.009 Pre-dellvery Inspection 


Genera! information 





Technical 
Data 


Service 
Information 


‘Operating 
Fluids 


Important information! 





‘After Road Test: 


Check engine, transmission, steering, inal drive, boots on 
{drive shafts, fuel system, clutch, brakes and cooling system 
{or leaks. 








Inspect and clean passenger compartment. 


Car washed and polished. 
Underside without damage. 
Car without scratches or damage. 


Remove protective covers trom seats and Inside of car. 


tant! 
‘Always reset the service Interval Indicator after the pre-dellvery 
Inspection: 

Switch off all electric consumers. 

Switch on ignition. 

Do not run engine. 

Use SL-R* with adapter and plug In diagnosis socket. 

Push in and hold recessed, red INSPECTION bution green 
amp (function contro!) lights up. 

Red lamp also lights up atter about 3 seconds and goes out 
after about 12 seconds. 

Release INSPECTION button ~ green lamp goes out, 


‘Checking Service Interval indicator: 
All tlve green diode lights must light up. 

Yellow and possibly red dlode lights as well as INSPECTION 
sign should go out. 


+ SER = Service indicator Resetter, Order No. 62 1 100 
‘Adapter, Order No. 62 1 140 




















Visual Inspection, 


Visual inspection, 
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[BMW Maintenance System - USA 


General information 











(00.00 215 BMW Presdelivery inspection at 1200 miles Aapoe Moua| Terricutous | servetnie,| conmumetioe | Owners Manual | impentinermaton 
Caution! 

From 1999 model, proceed in accordance with Quality Gr.00 See $100 24 92 (3660) 
Conttieation I. 

Interrogate fautt memory in dlagnosia system. ‘See Operating Manual 
Briel teat 

Replace oll and ol fiter wth engine warm. ont Gr.00 oot + Use approved oil only 
Check / adjust valve clearance (only M20 and M0 engines). Can Can 

‘Change oil in manual transmission at operating temperature or.20 Gr.0023 . Use approved oiLonly 
(except tor 5251). 

‘Change oll in rear axle ditferential at operating temperature. G33 Gr 00 G33 Use approved oil only 
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[BMW Maintenance System - USA General information 

(00 00 220 BMW Inspection | Pens manua | Technicatouts |servce tno, | Consumsties [owners Manual | inpetant internation 

Interrogatefautt memory in diagnosis system, Reter to operating 
Instructions BMW Diagnosis 
System, 

bret toot, Connect up BMW Service 
Tester 
For additional information, 

|_eterte ere aoa. 

Replace ol and ol iter with engine warm. Can Gr. 00, Can . Use ony approves grades 
of ol. 

‘Cheek / adjust valve clearance (only M20, M30 and $38 engines). Can out | 

Clean joints and bearing points on throttle valve actuating Use Molykote Longterm, 

mechanism and oll and grease. HWB Order No. 
81 229 407 007 

‘Check tua tank, cover pipes and connections for oaks. Visual inspection 

‘Check cooling system and all connections ang heating hoses for Caution! 

leaks; check coolant level and concentration and top up Coolant must be fally 

Mnecessary. | crained and cnanged 
‘every 2 yoars rom dete 
‘of manufacture). 

Change every 2 years, 

Check consition, routing, mounting and leaktightness of exhaust on.18 

wit. 

‘Check ol! lavel in manual transmission and top up it necessary. Gr.23 v.00 r.23 Use approved oil only 

‘Check all vansmissions for leaks. Vesual inspection 

Check power steering for leaks and checkicorrect fluid level. o.32 61.00 oe 

Check condition of wheel suspension, rack rods, tront axe joints, or, 310498 Use correct tightening: 

‘droprarm and flexible coupling. Visual inspection of 
cotter pins, fuses ote 




















Check steering for clearance in straight-ahead setting. Gr.32 
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[BMW Maintenance System «USA 


(00.00 220 BMW Inspection | 


General information 





Service ino, 


Consumables 


‘Owner's Manual 


Important information 





Chechicorrect oll level in rear axle citterental 


Removelinstal ront and rear disk brake linings. 
Check total thickness. Replace linings when necessary. 
Check brake disk surface condition. 

Lubricate whee! hubs 


CChechicorrect fluid level in expansion tank for brake and clutch 
hydraulic ui. 


Coutiont 
Change brake fd every 2 years atthe latest. 


Check brake calipers and dust covers for leaks. 


Check brake connections and pipes for leaks, damage and 
correct location. 


Check parking brake cable for ease of movement. Adjust parking 
brake, 


CCheckicorrect tire pressure (including spare whee!) 
Check trunk for fuel vapor (tures), 


Check condition of tires. 


Uneven tire wear (recommend alignment check 
‘sing computer tester; to be Involced separately) 





rae 


ee 
ge 

















Use approved grades of 
‘ll only. 





Use approved brake 
tuid only. 


Visual inspection 
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[BMW Maintenance System - USA General information 
x = — 

0000 220 BMW Inspection | Repair Manual] Technical Data | Service info, | Consumables | Owner's Manual | important Information 

Level control system: check hyrdraulic fluid level in aden, on.97 or.97 

vehicle, necessary, top up hydraulic uid (nol required 

{rom 99 model onwards), 





Tighten locks on doors, hood and trunk ids, ol, grease and 
Bertorm a function check. | 
Oit or grease all hinges. 


Check electrotyie level in battery top up with distilled water it 


necessary 
Function check air-conditioning system and flow of rerigerant. Gr. 64 
Replace mictohiters in ait-conaitioning unit. Ge 


Shorten Interval accordingly tor ears operated in dusty regions. | 


Check function ot following equipment: 
Lighting system: headtights, parking lights, reversing lights, 
license plate light Interior light with delay system, glove box Gr.63 
light, engine compartment and trunk lighting. 

‘Warning equipment: indicator lights, hazard warning lights, brake 
Nights horn, headlight fash and dip switches, 

Check correct Beam alignment of headlights 

‘Cheek function of Check-Contro; control lamps for ABS and Airbag, 
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[BMW Maintenance System - USA 


General information 








0000 220 BMW Inspection Repair Manual Technical Data | Service nfo. | Consumables | Owner's Manual | Important Information 

Top up supply tank for windscreen wash uniticheck antireeze Gr.00 + 

concentration. W necessary, top up fluid for intehsive cleaning, 

Check function of washwipe unit and check setting of spray 

jets. 

‘Check condition and operation of saat belts. 

Final inspection and test run with inspection of operating safety: Caution! 

Brakes, steering, clutch, automatic transmission and mirrors; | Power-assisted braking 

Break in parking brake. ‘action of units titted with 
r.34 Politex brake linings. 


‘Check all vansmissions for leaks. 


Caution! 
[After inspection reset Service Interval Indicator: 

‘Switch off al electrical equipment. 

‘Switch on ignition. Do not run engine. 

Use SiR" with adapter and plug in diagnosis 

‘socket. Push in and hold down the red INSPECTION button 
‘green lamp (tunction check) lights up. Red lamp also lights up 
[Mier about 3 seconds and goes back out after about 12 seconds, 
Release inspection button = green lamp goes out» 





Checking service indicator: 
Allfive green diode lights must ight up. Yellow and possibly 
‘ed diode lights 28 well as INSPECTION sign should go out. 


* SER = Service indicator Resetter, Order No. 62 1 100, 
‘Adapter Order No. 624 140 


ew SI-R=Service Indicator Reseter, Order No. 62 1 110 























reak in parking brake. 
‘200 24 10.014 inthe 
‘repair manual. 

‘Visual inspection 
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[BMW Maintenance System - USA 


(00.00231 BMW inspection II = Inspection I+ following 
‘supplementary procedures 


General tntormation 





‘Repair Manual 


Technical Data 


Service Into 


Consumables 


‘Owner's Manual 


Important information 





[Check tension and condition of all V-belts and retighten i 
necessary (except MSO, M6O engines). I necessary, 
Fepiace and invoice separately. 











Ir cleaner: Replace air titer insert 
Shorten interval accordingly for cars operated in dusty 
ragions. 


Replace tue! fier. 
dirty fue! Is used, shorten interval accordingly. 
(Recommended in California; mandatory n all ather States). 


(Check clutch drive disk for wear. 


Change oll in manual transmission at operating temperature 
(only 5951, M5), 


{Change oll in automatic transmission at operating temperature. 


Perform oll change on rear axle liferential at operating temperature, 


Check condition on bellows on output shafts. 


Rear disk brakes: Check thickness of parking brake linings. 


ASC 6T: Replace fier insert in inlet. 





Gr. 1202064 


Cary 


ori8 


or24 


r.24 





ont? 


r.23 


Gr.28 





on? 


1.00 





or.20 


Gr. 24 








Use approved oils only 


Use approved oils only 


Use approved grades of 
oll only 
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[BMW Maintenance System - USA 





General information 








(00.00 231 BMW Inspection = Inspection 1 following Repair Manual) Technical Data | Service nfo. | Consumables | Owner's Manual | Important Information 
‘supplementary procedures 

Every 2nd inspaction Ih 

‘Replace toothed belt (no later than every 50 000 miles). Can 

Invoice as separate item, 

Change ol in manual transmission at operating temperature, Gr.23 G.00 Gr.25 Use approved oils only 


{only $2501, 


‘Check entire body for rust damage in accordance with 
‘warranty terms (atleast once every two years) 


Caution! 
[Reset Service Interval Indicator after Inspection I 

‘Switch offal electrical equipment. 

‘Switch on ignition. Do not run engine. 

Use SHR" with adapter and plug in diagnosis socket. 

‘Press and hold down red INSPECTION bution - green lamp 
|lunction check) lights up. In addition, the red lamp lights, 

Lp after about 3 seconds and goes back out after about 

12 seconds. Release inspection button - green lamp goes out. 


Checking service indicator 
All five green diode lights must light up. Yellow and possibly 
+04 diode lights a8 well as INSPECTION sign should go out. 





* SER = Service Indicator Resetter, Ordor No. 621 100 
Adapter Order No. 62 1 140 


new SLRs Service Indicator Resatter, Order No. 62 1 110 




















00-33 


[BMW Maintenance System - USA General information 





(0000 240 BMW Annual Inspection (at 11-13 month intervals) Repair Manual] Technical Data | Service into, | Consumables | Owner's Manual | Important information 





Caution’ 
Change brake fuid every 2 years atthe latest Gr.94 r.00 Gr. 34 Use approved brake, 
tia 


‘Check master cylinder and servo for correct operation 
{Munetion check) and leaks. Checkicorrect beam settings 
‘of headlights and fog lamps. 

Check steering: angle of lock; screw connections, servo 
‘assistance. 


Caution! 
‘Completely drain coolant every two years (from date of first Gr.00 oni7 Use approved ant-reezs. 
registration) and check anti-freeze (invoice separately). 


‘Check body for damage, reer to BMW 6 year warranty . Record Inspections andor 
‘against rust damage. ‘repair work in the operating 
manual 
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BMW MAINTENANCE SYSTEM — USA 


00 00 249 BMW Engine Ol! Service 


General information 





a 


Technical 
Data 


“Tservice | Operating 


Intormation | Fluids 


Manual 


Important information! 





Replace engine ol and oll fitter at operating temperature. 


Reset the service interval indicator after Oil Service: 
‘Switch off all electric consumers. 

Switeh on ignition, 

Do not run engine. 

Use SI-R* with adapter and plug in diagnosis sock 
Push in and hold yellow lL SERVICE™" button ~ 
lamp (tunction control) lights up, 

‘Yellow lamp also lights up after about 10 seconds and goes out 
after about 3 seconds. 

Release Olt SERVICE button ~ green lamp goes out. 





Checking Service Interval indicator Atter About 10 Seconds 
All five groen diode lights must tight up. 

Yellow and possibly red diode lights as well as OIL SERVICE 
‘sign should go out. 


important! 
Do not reset the service Interval indicator If the oll is changed 
‘additionally (between normal intervals) on request of the cus- 
tomer. 


* Cauton! 
Resetting with the wrong button cannot be corrected. 
‘Service intervals would be mixed up ~ also reter to BMW 
‘Technik bulletins of Group 62 for information, 


+ SER = Service Indicator Resetter, Order No. 62 1 100 
‘Adapter, Order No. 62 1 140 


New Service Indicator Resetter, Order No. 62 1 110 








Gr. 00 Grtt 

















Use approved oll only. 
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BMW MAINTENANCE SYSTEM — USA 


General information 





























Repair Technical | Service | Operating | Owner's 

00 00 259 Extra Recommended Service Invoiced Separately | Manual | Data Information | Fluids Manuat 
Steering Test: 
Steering gear, linkage, coupling, connections, leaks, oll volume | Gr. 32 Gr.00 Gr. 32 
‘and condition of power steering. 

(¢ pads (remove and In brake discs, pipes, | Gr. 94 
‘hoses, connections, brake tluid level, parking brake. 
Important’ 
Replace brake tluld every 2 yoars at latest (beginning {rom date Gr. 00 Gra 
‘of manutacture) 
Tite and Wheel Rim Test: 
Condition, tite pressure, specitied size (Including spare whee!) Gr. 36 Gr. 36 
Light Test: 
Headlights, fog tamps (also aiming), parking lights, tail tights, | Gr. 63 
backup lights, license plate lights, instrumentand sign lights, 
Glove box light, engine compartment light, trunk light, control 
‘and warning lamps, heck Control, ABS and airbag warning 
lamps. 
Warning Appliance Test 
Hor, neadiight flasher, turn signals, hazard warning lights, 
‘stop lights. 
Windshield WipersiWasher and Headlight Cleaners: 
Wiper blades, washer (windshield, ! applicable headlights and Gr.00 Gr. 00 . 
Intensive cleaning), supply tank (tivld level/antitreeze), spray 
nozzle aiming (windshieX, t applicable headlights),  appll- 
cable level of intensive cleaning fluid. 
Seat Gott 
Condition and function. Gr.72 
Clean cassette player head and align rollers every 50 to 100, 
hours or more often In case of poor sound quailty. 
Final Inspection and road test with trafic satety check: 
brakes, steering, clutch or automatic transmission and mirrors. 




















Important Information! 


Use approved oll only, 


Uso approved brake 
fhuld only 


Caution’ 
Stronger braking trom 
systems with Politex 
brake pads. 
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[BMW Maintenance System 


[BMW Lambda oxygen sensor service 


Repair Manual 


General information 


Technical Data | Service into, 


Consumabi 








‘Owner's Manual 


Important information 





Please remember 
Replace Lambda sensor every $0 000 miles 


Every 3 years, from date of manufacture 


[BMW Airbag system (SRS) inspection 


Visual inspection to ensure that: 

All aitbag (SRS) components are stil in orginal 

‘condition (no change in shape or location). 

No unauthorized wiring changes, no additonal cables of 

Connections on airbag cable harness, The airbag trim and 

fipeords are not cut, torn or damaged in any way. The airbag 

‘must never be treated with cleaning, ubricant oF protective 

‘agents. Ensure thatthe correct labels are pasted to (2) the front 
le beam and glove box. 
































11 Engine M20 


11 00.039 
11 00.050 
14.11 160 
14 12.000 
1412 100 
1431110 
11 40.000 
1178 


-11- 00/2.2 
-11- 00/2.2 


‘Compression ~ check. 
Engine — remove and install 








Bearing for ol pump drive shaft replace ...u.0nn i scant 11 AMA 
Cylinder head cover ~ remove and install . <14- 12/2.1 
Cylinder head — remove and install, 14- 12/24 
Timing belt - replace ... sriscomrtreceane . a soe W- 3172.4 
Engine oil pressure ~ check 214 40/24 
‘Oxygen sensor — check % 11- 78/21 


For further jobs refer to “Assembly Repair Manual” 


N-00/21 





‘BMW 520 | ~ M208 20M 





n1- 00 22 2 





1100039 CHECKING COMPRESSION 


Takeoff cove on lc box (in engine 
‘at right roa. 
relay (2) 





Unscrew all spark plu 





i) / max, deviation betwoen cylinders = 
055 bar (7 psi. 

Installation 

Tightening torque for spark plugs = 
28.Nm (18 Mt. Ibs) 





1100050 REMOVING AND INSTALLING. 
ENGINE 


Remove transmission see Gr, 23/24, 
Disconnect battery 

Cars with Power 

Unscrew powers 
connected) 





0 
‘pump (hoses remain 


Cars with Air Conditioner 
Unicrew compressor (refrigerant pipes 
‘amain connected), 

Installation: 

Check tightness of drive belt with Special 
Too! 115 020. 


Unscrew plug and drain coolant. 
Reem or - s00 17 11 000 
sn ~ 400 1182 000, 





Remove 





Disconnect cables and unscrew holders 





Loosen clamp (1) 
Disconnect hove in holder on air cleaner 
housing and remove. 

‘Open straps (2) end pull of plug (3). 


Loosen clamp (1) and pull of hose. 
{Loosen nuts (2) and remove air cleaner 


Disconnect radiator hose (1) and fuel hoves 
(Zand 3) 

Caution! 

‘Don't mix up hoses (2 and 3), 





Pull off plug on 


peed contol 
pull ff vacuum hove 





for brake booster, 





Disconnect heater hoses (1 and 2) and pull 
fff vacuum hose (3) 


Unscrew coolant pipe 


Pull off ignition leads on ignition coil 







Pull off plug (1) on oil pressure witch, 
u inad duct underneath 

‘ lace lads avide to the loft 
of the ong 


1 applicable, disconnect pipes (2) for oil 
cooler 


Disconnect connecting leaden starter 
Take off cover (1) and disconnect connecting 
lead on alternator, 

Disconnect plug (2) 


11-00/2.4 





Pull off plugs (1 and 2). 
Note: 


Plug 1 = reference mark sander 
Plug 2 = cylinder identifying sender 


Pull off hose (1) and plugs (2 and 3), 
Disconnect plug (4) 


Unscrew nuts and place engine wire 
harness aside 


Unscrew ground strap (1) 
‘Unserew engine mounts (left from above, 
right from below), 

Installation 

Guide quidepin into bore i axle carrer. 
Tightening torque for engine mounts = 
45 Nem (32.5 1 Ibs.) 





Attach Special Too! 11 0 020 on front and 
fear ends of engine and take out engine. 


11-11/24 


1111160 REPLACING BEARING FOR, 
OIL PUMP DRIVE SHAFT 


Remove oil pump ~ s40 11 47 000. 
Unscrew bolt (1) and lift off cover (2) 


Remove goar whee! (3). 
Instaltation: 

(Open end of gear whee! shaft faces down 
Check sal (4), replacing if necessary, 


‘out needle bearing from bottom to 
ith Special Too! 11.1 310. 





Instatation. 
Lubricate neadie bearing with grease 
Drive in needie bearing against stop with 
Special Toot 11 1300, 





11-12/24 


1112000 REMOVING AND INSTALLING 
— CYLINDER HEAD COVER 


‘Take off support and venting hose 


1112100 REMOVING AND INSTALLING 
CYLINDER HEAD 





Disconnect battery ~ s9e Gr. 00 
‘Unscrew exhaust pipes on exhaust manifolds 
‘and loosen clamp of holder on transmission. 
Installation 





‘coolant on angie and radiator. 
rain engine o 
Installation 

tnd bleed cooling sy 





1m ~ $00 Group 17. 





Unscrew nuts (1.8) and take off cov 
Installation 

Check gasket, replacing if necessary, 

Tighten nuts in order of 1 through 8. 

Tightening torque = 9 Nev (6.5 ft bs.) 








Disconnect cables and unscrew holder 


a4 torr 


LLooten hose clamp and pull off intake ait 
hove on air cleaner. 
Pull off 








** Soures of Supply: HWB 





11-12/2.2 





Pull off plug on idle speed contro! 
CCut off wire strap and pull off vacuum hose 
for brake booster 


hota (1/and 2), heater 
os (4 and 8) 


Disconnect 1 
hove (3) and fu 
Installation: 

Don't mix up fue! noses (4 and 6) 








Pull off hose (1) and plugs (2 and 3). 
Disconnect plug (4) 








Remove fan ~ s9e 11 52 000, 
Lift out expansion rivets at left and right top 
‘on fan cowl and remove fan cow! 
Inatatavion: 

Check for correct seating of bottom guide 





Loosen clamp and take off preheating hove, 
Unscrew guide tube for oil dipstick on 
manifold 

Flomove toothed drive bait s9e 11 31 110 
(conform with specications in regards to 
teplacing the toothed drive belt) 





Disconnect heating hote on cylinder head 
Remove cylinder head cover ~ see 11 12 000, 


ress down on venting pipe and arrest with, 
Special Toot 11 1 290, 

Installation: 

Check seal, replacing if necessary, 

Check for correct seating of venting pipe after 
removal of Special Too! 11 1 290, 


11-12/2.3 








Release cylinder head bolts working trom 
‘Outside to inside in sequence 14... 1 
Remove cylinder head 





‘must be no bol in the blind holes (risk 
of cracking, incorrect tightening values). 
Clean sealing su 

Fit eylinder head gasket in position. 
Replace cylinder head bol 

Firmly tighten cylinder head bolts with special 
to0l 112.110 oF 00 9 120 in the sequence: 

1a 14 

For tightening torque, 

toler to Technical Data 11 12.242 














1-31/24 





1131110 REPLACING TOOTHED. 
ORIVE BELT 


Important! 
. 





Cf kilometers or milas used, 


Unscrew distributor cap (1) and distributor 
rotor (2). 

Remove cover (3) 

Unscrew bolts (4, 


Set cylinder number 1 10 TOC by turning 
the crankshaft (arrow on camshaft sprocket 
faces mark on cylinder head). 

Remove vibration damper ~ see 11 23 010. 


Pull off plugs (1 and 2) on engine harness 
plate 
Pull off plug on oil pressure swith 





Lift out wire duct (underneath distributor) 
fad place electric leads aside, 


Take off rubber guard (1), 
[Unscrew nut (2) and take off cover (3) 


Unscrew clamp (1) 
Unscrew screw (2) and take off cover (3). 


‘Loosen botts (1 and 2) 
Press in tensioning roller 
‘Tighten bolt (2) 

Take off toothed 
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Instaliation. 
Install toothed drive belt, starting on the 
crankshaft sprocket and continuing in 
opposite direction of engine's rotating 
‘ireetion. 

Toothed Drive Belt Layout 

1 Camshatt sprocket 

2 Tensioning roller 

3 Crankshaft sprocket 

4 Intermediate shaft sprocket 

5 Toothed drive belt 


Tightening Toothed Drive Belt: 


= Loosen bolt (2) (it should be possible 
to move the tensioning roller with 
spring fore 





Crank engine once in running direction 
up to the TOC mark (toothed drive belt 
tightens ise) 


— Check timing (mark on camshaft sprocket 
‘must be precisely aligned with mark on 
tylinder head when crankshaft is in TOC 
position) 


~ Mount tensioning too! (tighten bolt 2 
first and then bolt 1) 





Install label with d 
cylinder head cove 





snd mileage on 
fer finishing work 
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11.40.00 CHECKING ENGINE OIL 
PRESSURE 


Remove splash guard, 
Pull off plug on oil pressure switch (under 
‘neath right engine carrier) and remove 0! 
rossure switch 

Apply Special Too! 11 4 030 with a seat 
‘and connect on BMW Service Tester 
‘Check oi! pressure, 

At idle speed: 0.5 to 2 bar (7 t0 28 psi) 
Max. pressure: 4 to 6 bar (57 to 85 psi) 
Instaliation: 

Tightening torque for oil pressure switch 
= 35. Non (25 ft bs.) 








11-78/24 
1178... CHECKING OXYGEN SENSOR 


‘A. Check Heating 
Disconnect plug for oxygen sensor. 
Connect ohmmeter on jacks 3 and 4 
(toward oxygen sensor) and measure 
rasistance (nominal value: < § ohm), 
1» Plug for sensor voltage — 

2 = Plug for sensor voltage + 
3 = Jack for sensor heating 
“4 = Jack for senor heating, 





at 


1B. Check Signal Voltage: 
Pertorm “Oxygen Sansor Voltage’ 
status call in scope of DME self diagnos 
Value is measured at idle speed with 
Connected oxygen sensor and switched 
‘on oxygen sensor control (about 1 to 2 
‘minutes after starting the engine) and. 
should be between 0.02 and 0.85 V. 
fa constant voltage of 0.45 V is measur 
104, the oxygen sansor is not working 
(oxygen sensor or power supply lead 
faulty) 


11 Engine M21 


Notes ... 





.11- 00/1.1 


44.00039 Compression — check . 11- 00/1.2 


050 Engine — remove and install 
4111 160 Bearing for oil pump drive shaft — replace 
1112000 Cylinder head cover — remove and install 
100 Cylinder head — remove and install 
1113000 Oil pan—remove and install . 











oo 14 00/1.3 
11-114 
116 12/1.4 
11 121.4 
we MN 13/14 


4165015 Exhaust turbocharger — check bearing play 2 14 65/14 


018 Exhaust turbocharger — check boost pressure 
020 Exhaust turbocharger — remove and install... 
059 Control valve - check and adjust... : 
060 Control valve — remove and install... 
«++ Boost pressure Sensor —ChECK .....nnnesneen 

1166000 Vacuum pump — remove and install/check ..... 











For further jobs refer to “Assembly Repair Manual”. 


vos M1 65/14 
.11- 65/1.2 
.11- 65/1.3 
woe 11+ 65/1.3 
.11- 65/1.4 
2 11- 66/1.1 
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M2111 191 





WORKING INSTRUCTIONS: 


in Reference to Cleantiness on Fual System 


~ Clean area around repsir point thoroughly (for example, before loosening pipes, hoses, 
‘switches, ete) 


Place removed parts on clean surfaces only and cover with plastic sheet (never use 
‘cloths losing tint!) 


= Cover or instait plugs in open ands of pipes/hoses oF openings in components 





Take new parts out of their packaging only immediately bafore installation 





— Keep diesel fuel off of coolant hoses - rinse off with water immediately, if necessary, 


11-00/1.2 











11.00 039 Checking compression 


Measuring conditions 
Battery in perfect working order, check acid 
ensity if necessary 

Max. coolant temperature 38°C. 


Open cover of E-box 
Disconnect main relay (1) and plug connector 
{2} rom glow plug ter 


Remove glow plugs with special too! 12 2100. 


Installation note. 
‘Thinty coat thread of glow plugs with copper 
paste “CRC”, see BMW Parts Service. 

For tightening torque 

toler to Technical Data 12 23 1AZ2AZ 





Fully screw in special tool 11 0 222 and lightly 
tighten By hand. 

Compression tester: Fit special toot 11 0-221 
operate starter until pressure no longer 
Increases, 

For compression pressure, refer to Technical 
Data 


Alleylinders approx. same valve. 





Note: 
Special too! 11 0 160 can be re-used 





1100050 REMOVING AND INSTALLING 
IGINE 


Disconnect bette 





Instalotion 
Check drive bait ightness with Special Too! 
118020, 


Cars with Air Conditioner 
Unscrew compressor (refrigerant hoses 





Check drive bat tightness with Special Too! 
175020. 


Unscrew plug and drain coolant. 
Remove radiator — see 17 11 000, 


Pull off plug (1), 








Disconnect heater hoses 
Cars with Automatic Transmision: 
Disconnect oil pipes on engine. 


Loosen hose clamps (1 and 2) and pull off 
hoves 
Unscrew nut and remove air cleaner 


Loosen clamp and pull hose (1) off of 
ylinder head cover. 
Pull off vacuum hose (2), 


Unserew bolt (1) and take off oil pipes (plug 
‘pen pipes and openings in crankcase), 
Unscrew nuts (2), take oil filter housing off 
of body and suspend from engine on « piece 
of wire, 

Installation: 

heck O-rings, replacing if necessary 
‘Tightening torque for bolt (1) = 22 Nm 

(16 tt Ibe), 


11-00/1.4 





Disconnect fuel pipes (1 and 2) 
Unscrew nut (3) and take off electric led, 
Pull off vacuum hose (4), 

Installation: 

Check seals, replacing if necessary. 

Blood fuel system — 400 13 61 220, 


ull off plug (1) on charge ar temperature 


{Loosen clamp (2) 


Disconnect connecting asds on starter and 
alternator 


Cut through connecting load for oil pressure 
switeh, 

Installation, 

Solder end of lead together or install «plug 
connector 





Disconnect plug (1) for injection pump. 
Cars with Automatic Transmission: 
First unscrew holder (2). 


Disconnect plugs (1. 3) 
HW applicable, separate rear connection for 
il avelswiteh, 


Loosen clamp (1) 
Pull of plugs (2 and 3) on temperature 
Disconnect all electric taads on glow plugs 
(Cut off wire straps and take wire harness off 
of engine 


Unscrew ground strap (6) and both engine 
mounts 

Installation, 

{Insert guide (7) into bore in 
Tightening torque for engine mounts = 
45 Nm (32.5 1 bs.) 





11-00/1.5 


‘Attach Special Too! 11 0.020 on engine and 
itt out engine, 








11.17 160 REPLACING BEARING FOR 
(OIL PUMP DRIVE SHAFT 


Remove oil pump ~ see 11 41 000. 
Remove injection pump ~ see 13 51 000, 
Unscrew console 


Lift out cap (1). 
Riemove gear whee! (2). 

Instalavion 

‘Open end of gear whee! shat faces down, 
‘Check bearing in cover (1) and seal (3), 
taplacing if necessary. 


Drive out needie bearing from bottom to 
{top with Special Toot 11 1 310, 


Instaiation: 
Lubricate needie bearing with grease 
Drive in needie bearing against stop with 
Special Too! 11 1 300, 





1112000 REMOVING AND INSTALLING 
CYLINDER HEAD COVER, 


Disconnect hoses (1.3) 


Loosen screws of cover 
Installation, 

Tighten cylinder head cover first and then 
protective cover 


Unscrew oil trap (7). 
Unscrew serewodn sleeves and take off 
cylinder hasd cover. 

Installation 

Install serewed:in sleeves with saat 
heck seal on oil tap, replacing if 
necessary, 

Tightening torque = 18 Nm (17 ft bs) 








Installation: 
‘Check cylinder head cover gasket (8) and 
rubber rng (9), replacing i necessary, 

Trt rubber ring (9) in cover and lubricate 
with ol, 





1112 100 REMOVING ANO INSTALLING 
CYLINDER HEAD 


Dirconnect battery 
Drain engine oi, 

Drain coolant at engine block and radiator 
Fill and bleed cooting system ~ see Gr. 17. 


Pull off plug (1), 
[Unserew nuts (2) on let and right sides 
Disconnect hoses (3.8) and remove coolant 
“expansion tank. 


LLootan clamp and pull off vacuum hove 
Flemove turbocharger see 11 65 020. 


Remove fan ~ sae 11 52 000, 
Disconnect coolant hoves on thermostat 
hhouring, 


1-12/ 
Vat 7 





1.2 


‘Loosen hose clamp and pull off coolant 
hove (1). 


Pll off laak hose (2) and disconnect on 
Injection pipe, 


Poult off vacuum hose (1) and plug (2) 
Loosen clamp (3) 

‘Unscrew support (4) on manifold and 
oven on engine block. 


Loosen hose clamps and pull off hove. 


Pull off plugs (1 and 2) on temperature 
Unterew holders (3 and 4) on cylinder heed, 
Ditconnect al electric lands on glow plugs 





Unscrew oil trap (13), 
Pal off hose (18) 

Installation 

(Check seal, replacing i necessary, 


Unscrew injection pipes on injection nozzles 
land injection pump with Special Too! 

13 8.020. 

Install protective caps 

Remove cylinder head cover - s9e 11 12.000 









ing torque = 20 t0 25 Nm (16 10 18 
te lbs). 
Blood fuel system sae 1381 320, 


Turn cylinder number 110 TOC cylinder 
number 6 overlaps 


Hold crankshaft with Special Toot 11 2 300, 
Caution! 
Remove special tool betore operating engine 


11-12/1.3 








hose (5) and unscrew protec- 


Instaiation 
First tighten cylinder head cover screws 
land then the protective cover screws. 


Loosen serews (1 and 2) and nut (3), 
Loosen toothed belt and take It of of the 
camshatt sprocket 


Instatiation 
Install and tighten toothed belt - reter 10 
1131 110 in Construction Group Repair 
Manual 


Unscrew bolts in sequence of 14 10 1 and. 
remove cylinder head 





Ihfeads and head bearing surtaces of 
bolts a tight coat of ot 

Replace cylinder head gasket 

Measure piston protrusion = refer 10 
112101, 


Tighten bolts in sequence of 110 14 In 
tno steps. 

Adjust 

Check 





= reler 10 13.51 005, 
inthe third step (cylinder nead cover re 





+ Reter to Specitications 
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1113000 REMOVING AND INSTALLING 
OIL PAN 


Remove splash guard, 
Unscrew reinforcement plate 


Unscrew bolt and pull out guide tube for 
oil dipstick from above 

‘Loosen clamp and pull of venting hose 
Replace O-ring on guide tube, 








Drain engine oil ~s90 00 11 209, 
Disconnect hose (1) 

Cars with Automatic Transmigion 
Axo unscrew oil pipes (2) on oi pan 
Unscrew oi! pan 


Unserew oil pump and remove oil pn. 
Install oil pump drive shat ~ swe 11 41 000. 
Replace gasket 





Installation 
Clean sealing surtaces. 

‘Apply a coat of bruth-on universal sealing 
‘compound? on joints between timing case 
cover and end cover 


** Source of Supply: HWE. 





1165015 CHECKING BEARING PLAY 
(OF TURBOCHARGER, 


Excessive bearing play could be the cause 
for excessive olin the turbocharger (whieh 
wil be noticed by blue smoke) oF noise 
Nominal axial play: max, 0.15 mm (0.006") 
Apply dil gage on turbocharger shaft and 
move shaft from stop to stop without 

Turn turbocharger shaft end repeat step, 








‘Nomina radial play: max. 0.8 mm (0.031. 
Mount dial gage on turbocharge shaft. 

Move turbocharger shatt simultaneously on 
both sides from stop to stop and 











1165018 CHECKING CHARGE PRESSURE 
OF TURBOCHARGER, 


Checking on Dynamometer: 
Check with help of DDE self diagnosis 
(call satus st), 


‘lun ear in load rang. 
lead charge presiure [absolute value including 
atmospheric pressure) trom charge prewiure 
temtor dipiay 

Nominal value: max. 1850 + 50 mbar 





Checking in Road Test: 

Connect pressure tester 13 § 000 between 

intake manifold and charge pressure sensor 

land place in passenger compartment 

{Ge careful that hous 1s not clamped 

‘Operate car toad range (braking) to check 

the charge pressure, 

‘Nominal Value 

‘Maauured charge pressure + atmospheric 

pressure (x08 11 65...) » max. 1850 + 60 

mbar, 

Possible Faults tor Incorrect Charge Presu 
‘Bypass regulator (se 11 65 059), 
{Charge pressure sensor (98 11 65 «Je 
Hote connections (cheek for laaks with 
spray) 

Turbocharger (shaft hard to turn, bypass) 
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1165020 REMOVING AND INSTALLING 
TURBOCHARGER 


The turbocharger receives oil from the 
‘engine oil circuit. Conform with the follow 
ing points to guarantee sufficient lubes 
forthe fast running turbocharger 








Engine oil circuit in parte condition 
(speciied engine oi, ol leva, crankease 





preswure has been built up (contro! lamp), 
top engine while running at 
{ast speed (turbocharger runs on) 





Never start engine immediately after 
‘replacing ol; build up oil presure first 
bby eranking engine with the starter 
(disconnect lead for Tul shutolt ~ sae 
1100 038). 


Excessively old engine oil could produce 
carbon in turbocharger. Carbon will be 
sen on the turbocharger shatt after taking 
Off the oil pipe, In thit cai the angine oi 
‘and ol Filter have to be replaced 








Working On Turbocharger 


Even minute particles of dirt could lead 
to destruction of the turbocharger, so 
that the engine must never be operated 
without the air cleaner 


11 the hove on the regulating valve is dis 
Connected, thi could lead to overcharging 
find destruction of the engine with the 
throttle wide open 





[No repairs are approved on the turbocharger, 








Loosen hose lamps (1 and 2) and pull off 





Unscrew nuts (1 and 2) 
Dniconnect oil pipe (3) and hose (4) on 


turbocharge. 
Instat 
Replace sal Jocking nuts 
Coat studs with copper pas 
Tightening Torque 

Nuts (1'and 2) = 30 Nim (22 ft tbs) nitial 
‘and 50 Nm (36 1. Ibs.) final torque, 

(i pipe (3) = 22 New (16 tb). 














Unterew 
Check O-ring, replacing it necessary 
Tightening Tora: 

Bolt (1) = 22 Nev (16 ft. tbe) 

Pipe (2) = 40 Ne (29 ft, Ibe) 
Tighten holder (3) last 











‘Check leveiness of sealing surface! 
Tightening torque » 25 Nem (1B ft bs.) 


** Soures of Supply: HWE 
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11.65 059 CHECKING AND ADJUSTING 
CONTROL VALVE 


‘The control valve governs the charge 
pressure, 

A control valve opening too early will 
bbe noticed on a drop In engine power 
‘and an excessively rich mixture (soot 
In exhaust 

‘A bypass valve opening too late will 
result In excessive charge pressure, 





Pull off hose (1) and connect Special 
Tool 117 010. 

‘The control valve begins to open at a 
pressure of 1120 + 30 bar (15930 + 427 
pp!) — the regulating rod of a closed 
control valve must bear without ten- 
sion on pin (3). 





Unscrew nut (2). 
Take elrclip off of pin (3). 

‘Adjust opening begin of control valve 
{8 described above. 


Note. 
‘One tum of the rod Is equal to 0.05 bar 
(0,7 ps} pressure. 


{nstaltation 
{Lock nut (2) with marking paint 


The requiating rod of a turbocharger in- 
lalled standard Is locked and there- 

fore cannot be turned. 

‘These control valves with lock reguiat- 

Ing rods must be replaced when the 

begin of opening Is not correct ~ see 

1165 060. 


* Source of Supply: HWB 
HWB No. 81 229 407 404 


In 





11 65 060 REMOVING AND INSTALLING 
CONTROL VALVE 


Remove circlip (1) and disconnect rod. 
Pull off hose (2). 
Unscrew bolts (3) 


Instataton 
Replace bolts (3). 
‘Adjust control valve ~ see 11 65 059. 


1-65/1.4 


11.65 ... CHECKING CHARGE PRES- 
SURE SENSOR 


‘The charge pressure sensor Is tested 
with DDE selt-diagnosis by calling the 
status list. 

With the engine stopped the charge 
pressure sensor should Indicate the 
actual atmospheric pressure. 


The following table only contains reter- 
ence values. These values must be al- 
lowed a tolerance of + 70 mbar due to 
fluctuations In the weather. 


Height Above ‘Atmospheric 
Sea Level Pressure 
In meters In mbar 

0 1000 
500 950 
1000 900 
1500 850 


2000 800 


11-66/11 





11.66 000 REMOVING AND INSTALLING/ 
CHECKING VACUUM PUMP. 


Remove cylinder head cover ~ see 11 12.000 
Turn cam for vacuum pump down, 
Unscrew nuts and take off vacuum pump, 


Instaliation, 
‘Mount vacuum pump that pipe adapter i at 
ear and cam runs in opening of plunger 
Insert seal (1), 

Caution 

Never run engine without the vacuum pump 
= loose cam ring 


Checking Vacuum Pump Pressure and 
Onitice 

Connect BMW SERVICE TESTER on the 
orifice and measure vacuum with the engine 
running 

‘Vacuum: at laast §30 mbar 








11 Engine M30 


11 00.039 
050 
1412.00 
100 
14 13.000 
1478012 


Engine views (cross sectional view) .14- 00/3.1 
Compression of all cylinders - check 11- 00/3.2 
w«. 14- 00/3.2 
14- 123.4 
14 12/3.4 
. 11- 13/31 
8 sevens te 7813.4 
Oxygen sensor — check 11- 783.2 


Engine — remove and install 
Cylinder head cover ~ remove and install 
Cylinder head — remove and install... 

Oil pan — remove and install .. 
Oxygen sensor — replace . 











For further jobs refer to “Assembly Repair Manual”. 
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11.00 039 CHECKING COMPRESSION 
OF ALL CYLINDERS 


Pull off relays (1 and 2), 
Noto. 


Do not pull off master rel 
with EML (electric throttle 








Loosen nose clamp and unscrew nut 
Remove alr cleaner. 


Noto: 
Also disconnect terminal 1 on the ign! 
tion colt in cars with EML. 


Unscrew all spark plugs. 
Press down on the accelerator peda! 
‘and operate the starter motor so long, 
Until the pressure stops rising 
Specifications: 

10 to 11 bar (142 to 156 psi); max. de- 
Vlation between eylinders = 0.5 bar 
(7 psi) 











‘Tightening torque tor spark plugs = 
25 Nem (18 ft. Ibs.), 





11.00 050 REMOVING AND INSTALLING 
ENGINE 


Disconnect battery - see Group 00. 
Remove transmission ~ 
or 24 








Unscrew bolt and drain coolant 


Unscrew nuts and take transmission 
ll pipes off of the oll pan. 


Loosen bolts (1) and nuts (2). 

‘Tum the tensioning pinion and take otf 
drive belt 

Unscrew bolts and take off power 
steering pump. 

Hoses remain connected, 


instalation 
Tighten drive belt and check tightness 
with Special Too! 11 5 020, 


Cars with Air Conditioner: 
Unscrew compressor. 
Refrigerant hoses remain connected. 


Instatation 
Tighten drive belt and check tightness 
with Special Tool 11 5 020, 
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Pull off plug (1) and unscrew nuts (2) on 
lett and right sides 

Disconnect overflow hose (3), compensation 
hose (4) and coolant hose (8) 





Disconnect coolant hose on 
tnd eater (2), 


Pull off plug (1) on ignition cot. 
Loosen clamp (1), unscrew nut (3) and 
remove air cleaner 








Loosen clamps (1) and pull off hoses 
Pull off plug (2) 

Loosen nut (3) and pull idle speed control 
valve out of intake ai hove 





1 








covered in in 


Disconnect throttle eable (1) and cruise 
‘control eable (2) on throttle valve 
Unscrew bolts (2), 

Installation 

Adjust throttle cable see Group 35, 
‘Adjust eruive control cable sew Gr. 65, 


Disconnect plugs (1 and 2) 
Disconnect connecting leeds on starter. 


Disconnect oil level switeh plug (1). 
Disconnect connecting leads on alternator. 


11-00/3.4 











Pull off plug (1) on tank venting valve and 
hose (2) on carbon canister. 

Loosen clamp (3) and pull coolant howe off 
of alternator, 


Loosen hose clamps and pull off fuel hoses 
(Vand 2) 

Lift vacuum nose (3) out of brake booster, 
Installation 

(Don't mix up hoses 

1 Feed 








2= Return 





Pall off plug (1) on throttle valve switch 
tnd plug (2) on oll pressure awiteh, 

Lift out caps (3) and take off wectric lad 
plate, 





Unscrew ground strap (1) 
Unscrew nut (2) for engine mounts on left 
and right sides. 

Tightening torque for engine mounts = 45 Nm 
(32.51) 





‘Attach Special Too! 11 0.020 and lit out 
engine 

Nove 

Use Special Too! 11 0.009 additionally on 
the front end 





1112000 REMOVING ANO INSTALLING 
CYLINDER HEAD COVER 


Loosen clamps (1) 
Paul off plug (2) 

‘Loosen nut (3) and pull le control valve 
ut of intake air hove, 


a) 





Picture was taken on removed part since 
part cannot be seen when installed 


Pull off ignition leads on ignition coil and 
spark plugs. 

Unicrew nuts and place ignition wire 
harness aide, 


Unserew nuts and bolt, and take off 
eylinder head cover 

instalation 

‘Check gasket, replacing it necesary, 

(Check for correct seating of panket 

Tighten nuts and bolt in order of 1 through 
9, mounting the idle speed control 

with nut (2), 

Tightening torque = 10 Nm (7 fb) 





yaeegn? 





1112100 REMOVING AND INSTALLING 
CYLINDER HEAD 


Duiconnect battery 
Remove splash guard 
Drain engine oi 

Drain coolant at radiator and engine 
Fill and bleed cooling system ~ s#e Group 17 


40 Group 00 


Unscrew exhaust pipes on exhaust manifolds 
‘and pipe clamps on transmission 

Coat tapers of flanges with copper paste 
ronc™** 

Torque nuts (1) uniformly to 10 New (7 ft to.) 
to Mlatten springs 12) and then loosen nuts one 
{and one hall turns 

Tighten pipe with compensator (corrugated 
pipe section) lst. 





Remove fan see 11 52 000. 
FRlemove expansion rivets on fan cow at top 
lett and right 


Check for correct seating of top and bottom 
ides, 


‘Loosen hose clamp, unscrew nut and remove 


** Source of Supply: HWB 


11- 12/3.2 





Loosen clamps (1) and pull off hoses, 
Pull off plug (2), 
Looten nut 





pull idle speed contro! 
air hose, 





valve out o 








Picture was taken on removed part, since 
it eannot be seen wher installed, 


Pull off plug (1) and unscrew nuts (2) on 
aft and right sides 

Disconnect overtiow hose (3), compensating 
hota (4) and coolant hose (5) 


Disconnect coolant hose on heating valve 
(1) and heater (2) 





Disconnect throttle cable (1) and cruise 
‘control eable (2) on throttle valve 
#3) 





ott cable - see Gr. 35, 
‘Adjust cruise control cable ~ see Gr. 65, 


Pull of plugs (1. 4) 
Loosen clamps (5 and 6) and pull off coolant 
hove, 


Disconnect plugs (1 and 2), 
Ditconnect aad (3) on starter 


Pull off plug (1) and howe (2) on tank venting 
valve 
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Loosen hots clamps and pull off fuel hoses 
(Vand 2). 

Lift vacuum hose (3) out of, 
Nore. 

Don’t mix up hoses. 

1 Food 

2 Return 





boorter 






Pull off plug (1) on throttle valve switch and 
plug (2) on oll pressure swith, 

Lift out caps (3) and unscrew electric lead 
plate 





Pull off ignition eads on ignition coil and 
spark plugs 
Unscrew nuts and place ignition leads aside 


Unscrew cylinder head cover 
Installation 

Check gasket, replacing i necessary 
Ghack for correct seating of gasket 
Tighten bolts in order of 1 through 9, 
‘mounting the idle speed control with 
bolt (2) 

Tightening torque = 10 Nm (7 ft. Ibs.) 





‘Sat cylinder number 1 to TOC, 
Remove upper timing case cover ~ see 
1114 100, 

Remove 

11131 090, 
Unscrew sprocket 


ston for chain tensioner ~ s0e 





Instaltation: 
‘Mount timing chain that dowel pin (1) is at 
bottom left when tapped bores are perpendi 
cular to the engine 

Tightening torque = 10 Nm (7 ft. tbs) 


Disconnect hose, 


Unierew support 


11-12/3.4 
ay 








111063) 
Riad 


Unscrew cylinder head bolts in order of 
14 through 1 (soe next picture) 

Insert Special Tools 11 1 063 as shown in 
picture to prevent displacement or turning 
of rocker arm shatts 

Lift off eylinder hood, 








Instaliation: 
Roplace cylinder heed gasket — se 
1112101 

Mount cylinder head and tighten bolts 
(washed and lubricated with oil) in order 
Of 1 through 14 in three steps. 

Step 1 

Tighten bolts 1 through 6 first, then 
ramove Special Tools 11.1 083 and 
tighten bolts 7 through 14 afterwards 
Tightening torque = 60 Nm (43 f. Ibs.) 
Wait 20 minutes 

Step 
Tightening torque = 80 Nm (68 ft. Ibs). 
Run engine warm 25 minutes 

Stop 3: 

Torque angle = 35°, 














Important! 
Keep oil out of cavities in engine block 
(danger of cracking block, falsified torque 
value). 


11-13/3.4 
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1113000 REMOVING AND INSTALLING 
-AN 


Remove fan — s9e 11 52 000, 





Check for correct seating of guides 


Loosen hose clamp, unscrew nut and 
remove air cleaner 


Unscrew nuts (1) on laft and right sides, 
Pull off plug (2} and hose (3), and place 
‘coolant expansion tank aside, 
Installation: 

‘Check for corract seating of guide (8) 


Remove splash guar. 


power steering pump aside 





Unscrew nut and take off oil pipes with 
holder 


Drain engine ol 
Disconnect plug for oi level switch, 


Unscrew exhaust pipe holder 


Unserew ground strap (1) 
Unscrew nut (2) for engine mount on left 








Tightening torque for engine mounts = 
45 Ney (32.5 1 Ibs.) 


11-13/3.2 
KB, 


ee 11.0020) = 
1 Ebee 





Apply Special Too! 00 0 200. 
‘Attach chain and shackle of Special Too! 
11.0020 0n engine and ltt engine. 


‘Unscrew oil pan bolts and take off oil pan. 


Iostaltation: 
Clean sealing surfaces, 
Replace oil pan gasket, 
Coat joints on timing case cover and 


fend cover with brush on univ 
Compound (Three Bond 1207*" 
Tightening torque = 10 Nm (7 1, (bs) 





** Source of Supply: HWB, 


11-78/3.1 





Ai 


Disconnect plug for oxygen sensor. 


1178012 REPLACING OxvGEN sensor | 


Unscrew nuts and take off electric load 
holder 


Cars with Automatic Transmission: 
Unscrew nuts and lift out holder (1), 
Installation 

Tightening torque = 22 Nm (16 ft. bs.) 





Support exhaust assembly with Special Too! 
002 020. 

Lift out rubber holders om lat and right 
tides, 





Lootan nuts on connections between exheust 
pipes and exhaust manifolds several turns. 


Torque nuts (1) uniformly to 10 Nm (7 ft 
ts.) to flatten spring (2) and then toosen 
rts again by one and one hall turns. 
Tighten pipe with compensator last. 





Unterew nut on holder for final mutter 
Lower exhaust assembly slowly far enough, 
that the oxygen sansor is accesible, 


‘All Models 
[Unscrew oxygen sensor (1), 
Installation 
Coat threads with Anti Seize** 
Torque oxygen sensor to 5S Nm (40 ft. bs.) 
Note: 
— Never clean oxygen sensors and never let 
them have contact with lubricants 
Cover oxygen sentor when undercosting 





** Source of Supply: HWS 


11-78/3.2 


1178... CHECKING OXYGEN SENSOR 


A. Checking Heating: 
Disconnect plug for oxygen sensor 





Connect obmmeter on jacks 3 and 4 
(toward oxygen sensor) and measur 
tasistance (nominal value: < § om). 
1 = Plug for sensor voltage 
2 = Plug for sensor voltage + 

ack for sensor heating 
44 = Jack for sensor heating 








B. Checking Signal Voltage: 
Perform the “Oxygen Sensor Voltage” 
status call within the scope of DME salt: 
‘diagnosis, This value is measured at idle 
speed with the oxygen sensor connected 
‘and oxygen sensor control switched on 
bout 1 £0 2 minutes after starting the 
‘angine) and should be between 0.02 and 
0.88 v. 
W a constant voltage of 0.45 V is measured, 
the oxygen sensor is not working (oxygen 
‘ansor oF power supply lead faulty) 





11 Engine S38 


11 00.050 
1412 500 
11.34 004 
11 53.000 
1162 140 


Engine - remove and install ........ .11- 008.1 








Cylinder head ~ remove and install. . 11+ 1218.1 
Valve clearance ~ adjust - sitince ttrcatroansss I= SMB) 
Coolant thermostat — remove and install or replace . 11+ 53/81 
Exhaust manifolds, both ~ remove and install/seal or replace 11- 62/8.1 


For further jobs refer to “Assembly Repair Manual’. 


11-00/8.1 





113 230 








11 00.050 REMOVING AND INSTALLING 
ENGINE 


Note: 
Jobs have to be performed on a re- 
moved engine, which make It neces- 
Sary to unscrew the central vibration 

Jamper mounting bolt, It must be 
loosened prior to removal of the 
engine, 








Reason: 
This bolt is torqued with about 800 Nm 
(5 1d therefore too dificult 
to loosen on a removed engine. 





Tighten the central bolt atter installa 
tlon of the engine to these procedures 
(loosening Is In reverse order). 


Crank the engine until the TOC mark 
faces down perpendicularly. 


Unscrew pulley. 
‘Apply Special Tool 11 2 240 that tne 
lever arm faces down perpendicularly. 
Mount special tool with all of the bolts, 
Bolt size: 8 x 20 mm. 








Note: 
The hole pattern in the flange is asy- 
metric, All bolts can only be screwed 
In In this position, 





Have Special Too! 11 2 240 bear on the 
right-hand side of the engine carrier, 
Apply Special Tool 113.230. 





Tighten central bolt with a torque 
wrench and wrench socket, 
Procedures: 

160 Nm (43 ft Ibs.) torque 





Step 3 = 60" torque angle again 
Step 4 = 30° torque angle again 


11-00/8.2 








REMOVING AND INSTALLING ENGINE 
Disconnect battery ground lead. 
‘emoving Transmission 

See Group 23. 

Noto: 


‘Alway 
remo. 


use Special Too! 23 1 330 for 
‘of the transmission, 





Removing Engine Hood 
See Group 4 


Noto: 
Supply lines of windshield spray jets 
0 not have connection points, so that 
the windshield washing hose and wire 
harness for spray jet heating have to 
bbe removed prior to removal of the 
engine hood. 


Removing Radiator with Engine Ol) 
Cooler and Fan Cow! 


See Group 17. 


rain remaining coolant on engine 
block. 





301199 





Removing Fan 


Counterhold on pulley with Special 
Too! 11 5 030 and unscrew coupling 
ut (1) 


Important! 
Left-hand threax 
unscrew. 





instalation 
Tightening torque’. 


Tighten fan with Special Too! 11 § 040. 
40 Nm (29 ft. Ibs.) tightening torque Is 
‘equal to 30 Nm (22 ft. Ibs.) setting on @ 
torque wrench, 








Alemoving Air Guide for Alternator 


Unscrew air guide. 
Loosen nose clamps. 

Take off alr guide together with 
connectors, 


Removing Power Steering Pump 


(1) and rut (2) 
ng pinion and t 





off 
drive belt. 

Unscrew bolts and take off power 
steering pump. 

Hoses remain connected, 


* See Specifications. 


11-00/8.3 





fhe 


SS 


11.38 008, 





Instatiaton: 
Tighten drive belt. 

Tighten toothed element with torque of 
8 10 8.5 Nm (5.8 10 6.1 ft Ibs.) and lock. 
Check drive belt tightness with Special 
‘Tool 115 020, correcting If necessary. 
Hook (4) bears on tip of a tooth, 


Important! 
Remove the tester to tighten the belt 
‘and apply It again only after tightening 
thas been completed. 





Removing AC Compressor 


Loosen air pump bolts 
‘Turn tensioning pinion and take off 
drive belt. 





Instaltation: 
Tighten drive belt. 

Tighten toothed element with torque of 
8 10 8.5 Nm (5.8 {0 6.1 ft Ibs.) and lock. 
Check drive belt tightness with Speci 
Tool 115 020, correcting it necessary. 
Hook (4) bears on tip of a tooth. 








Important! 
Remove the tester to tighten the belt 
land apply it again only atter tightening 
hhas been completed. 





Unscrew compressor. 
Retrigerant hoses remain connected. 





Unscrewing Engine Mounts 


Unscrew left and right engine mounts, 
Unscrew ground strap on engine 
carrier. 


Removing Alr Cleaner and Air Flow 
Sensor 


Take off cover for headlights. 
Pull off plugs. 

Loosen nuts. 

Loosen hose clamps. 

Lift out alr cleaner with alr tlow sensor. 


ull off Intake alr temperature sensor 
plug. 


Disconnecting Throttle Cable and 
Cruise Control Cable 


Unscrew holder. 
Unelip cables on throttle vaive lever. 


11-00/8.4 





isconnecting Coolant Hoses 


Disconnect hoses and plug on 
expansion tank. 
Remove expansion tank. 


Disconnect coolant hoses on heater 
‘and heater valve. 


Note. 
Till engine forward as tar as possible 
by Inserting a wooden wedge In adal- 
tion to Special Tool 23 1 330. 





necting Vacuum Hose for Bri 
f 


Pull connector out of the brake booster. 





Disconnecting Alr Pump Supply Hose 


Loosen hose clamps. 
Disconnect supply hose on air cleaner. 


Disconnecting Fuel Pipes and Hoses 


Disconnect feed and return pipes. 





‘Arrangement of Fuel Pipes on Tank 
Pipes: 





Disconnect tank venting hose on vaive, 


11-00/8.5 


11300245 





Litt out cover, 


Remove covers. 


Unscrew cover‘on electronic box. 





Pull off Ignition leads on ignition coll 
Lt off cap. 


Unscrew leads (1 and 15) on Ignition 
coll 


Unscrew electric lead on ground 
connection point 


Unscrew holder. 
Remove all electric lead straps. 


Pull off plug on contro! unit 
Disconnect plugs (1 and 2). 


1-00/8.6 





Unscrew electric lead on positive (+) 
‘connection point, 

Lift out relays (1 3) with sockets. 
Disconnect plugs (4 and 5), 

Pull off plug on temperature sensor (6). 


Unscrew relay holder 


Lift out contro! unit located underneath, 
Pull off plug, 


Unscrew holder for rubber grommets. 


instalation 
Insert retaining pin in provided bore. 








Pull out wire harness with rubber 
grommet 


Noto: 
Suspend the wire harness remaining in 
the car on the engine compartment 
wall with @ plece of wire. 


Unscrew diagnosis socket. 
Disconnect engine wire harness plug 
(bayonet connection), 





Unscrew holder. 


Loosen electric lead straps. 
Pull out wire harness, 


1-00/8.7 


‘Attach Special Too! 11 0 020 on engine 
Lift out engine. 





Important! 
Guide the rear chain between the 
Intake neck and check valve, 


Instataton 
Check power steering hose routing, 


Instataion 
{Check alr conditioner hose routing. 








11-12/8.1 


11. 12.500 REMOVING AND INSTALLING 
CYLINDER HEAD 


‘The engine has to be removed to carry 
out repairs correctly. 

Remove engine - see 11 00 050. 
Remove and disassemble cylinder 
head ~ see Group 11 In the Construc- 
tion Group Repair Manual. 


11-34/8.1 





1134004 ADJUSTING VALVE CLEAR. 
ANCE 


Remove fan cow! and tan -reter to 
11°52 000. 





Crank engine using Special Too! 11 3020, 


Measure valve clearance with cams facing 





Compare measured vaive clearance with 
‘Specitiod valve clearance’, 


Measured Valve Clearance Outside of 
‘Specifications: 
Turn opening of tappet as shown 


+ Reter to Specitications 









PPpsiso | 
Fr3170 # 





Use Special Too! on M883 engines or 
‘Special Tool 11 3.170 on $38 engines, 
(Guide in appropriately to camsnatt “A” oF 
Se" and press down On the tappet 


A= Exnaust 
E = intake 
Note. 


Plastic cover and wiring holder must be 
temoved for agjusiment of intake valves in 
cyl. no. 6 


Cut off cable strap and remove holder 


\ Press wire harness aside 
Gi3 170 


Blow out vaive shim with ale pressure, 








Measure the removed valve shim. 
Install shim In correct thickness with the 
lettering tacing down. 

< 





1159 000 REMOVING ANO INSTALLING 
OR REPLACING COOLANT 
| Stenmosrar 
Not 
Procedures are shown on » removed 
tngine n some cases for beter 
Ungerstanging 


rain coolant, 


32 17 007 


‘ . Disconnect coolant hoses on thermo: 
‘stat housing to the coolant pipe. 


Unscrew bolts, 
Liftoff thermostat housing, 





Pull thermostat out of housing. 
Instatiation: 


Replace rubber seal on coolant port. 
Check Installed direction of thermostat 





11-62/8.1 








» 





1138 044 





11.62 140 REMOVING AND INSTALLING: 
‘SEALING OR REPLACING 
BOTH EXHAUST MANI- 
FOLDS 


M5 Models: 


Noto: 
‘Some of the procedures 
8 removed engine for bet 
standing 





Remove exhaust assembly ~ see 
1800 020, 


Drain some of the coolant, 


Unscrew right engine mount and 
(ground strap. 


Unscrew air injector bolt. 
Unscrew holder for heat shield, 





1138 0468 


Remove fan cow, 


Remove coolant expansion tank, 


Remove filter housing for alr pump. 


‘Apply Special Too! 00 0 200. 
Lift engine out of the right engine 
mount as far as possible, 


= 
e+ + 
3 








Unscrew and remove heat shield, 


Unscrew alr injection pipe. 


Note. 
Use Special Too! 11 6 070, 


Uni fm mourning ib on exhaust 
manifold at eyliner 


Instatator 
Replace gaskets 








Unscrew coolant pipe. 





Unscrew both exhaust manifolds 
cylinder head. 


Use Special Too! 11 6070. 


Lift both manitolds off of stayboits. 
ush back the rear exhaust manifold 


lemove the rear mani 


11-62/8.3 





Installation, 
Graphite surtaces of gaskets face the 
cylinder head, 

Use new self-locking nuts. 

Tightening torque = 10 +1 Nm 

(70+ 0.5 ft tbs.) 


11 Engine M40 





00.00 249 BMW engine oil service re .11- 0/40.1 
11.00.039 Compression of all cylinders ~ check 11- 0/40.2 
050 Engine ~ remove and install... .11- 0/40.3, 





For further jobs refer to “Assembly Repair Manual 


11-0/40.1 





00 00 249 BMW Engine oil service 
mio 


{Change engine oil and ol titer 


Unscrew oi iter cover 


Note: 
il runs out of the ot fter housing into the. 
oil pan, 


Instaiation: 
Replace the sealing ring. 
Tightening torque 11 42 2Az* 





aling ring In oll iter cover and on 


the screw, 


Romove ol titer insert. 


+ Roter to Technical Data 





‘Once the oll has drained out ofthe hter hous: 
Ing, open the ol dain plug or draw off the ol 
Using suction, 





‘Switch on engine and run at ile speed unt 
the oi telltale goes out 





‘Switch otf engine and check oi evel 


Not 
Park vehicle on level surtace 


“Refer to Technical Data 


11-0/40.2 

















11.00 039 Checking compression of all 


cylinders 
0 


caution! 
High voltage - danger to lve 


Interrupt power supply to ignition co 
{disconnect terminal 1 from ignition 
Disconnect fuel pump relay, refer to 
Electrical Troubleshooting Manual (sche- 
matics), Series § E34 location directory for 
Components 7000.0 

Installation location: Electronics box 








siohe 12 12011 


Screw special too! 11 0 26 into tapped bore 
for spark plug of cylinder to be tested by 
hand. Conneet up special tool 11 0 224 (com 
pression tester) 


Not 
Check that seal is in pertect condition, 











Note: 
‘Special tools 110 162/166, 167 can be re- 
sed. 


Depress accelerator pedal and operate starior 
‘nil compression pressure reaches its maxh 
‘mum level and stops rising 


‘Compression pressure 


* Reter to Technical Data 


11-0/40.3 








G 


11.00 050 Removing and installing en- 
gine 


m0 


Read out error memories of all control units 
Disconnect battery negative lead. 





Remove transmission, 
reler to 23.00 022 24 00025, 


Caution! 
Left-hand (cew) threads, 


Arce spoon puny wwe wit paca el 

tisose 

amore exp nt rom 

tornis00 

Rha car sn cet sot ten nape 
ump and verse ogee oh 

2 





‘pump with special 





Instatation 
Tightening torque 11 52 142" 


Note: 
Tightening torque of 40 Nm when using 
special tool 11 5040 is equivalent to 

30 Nm on the scale of a torque wrench, 


Remove radiator, 
rater to 17 19 000, 


+ Reter to Technical Data 








aw 








Disconnect coolant hoses on engine, 


Disconnect coo! 
‘and heating va 





hoses 





rom heating unit 





Disconnect plug connection from volume air 
tow sensor. 





‘with volume airflow sensor 


Remove vane pump for power steering from 
‘engine and tie back to one side 


Note 
Lines remain connected. 








} / Udit 
[ =a aac 

















Remove operating (Bowden) cable for accele- 
‘ator control from throtte, reer to 38 41 421 
Repair Manual 3 Series E38. 


Caution! 
Collect any fuel flowing out and dispose of 
suitably. 


Bemove fuel supply and return lines. 
Unclip fuel tines trom holder 


Installation note. 
(1) Fuel supply from fue! titer 
Pipe: bare 


pe 
(2) Fuel return 
Pipe: painted black 


Replace fuel hoses. 


Remove connection piece trom brake booster. 




















Romove HT lead from ignition col 


Remove elecrical connections from alternator. 


Remove electrical connections trom starter. 


Disconnect both plug-and-socket connections 
{rom cable duet. 


Installation note: 
(1) Cylinder reference sensor 
{2} Pulse generator for DME 


11-0/40.5 

















Disconnect plug connection from idle speed 
‘control valve. 


Disconnect plug connection from oll pressure 
‘wite, 


Note: 
Installation location on oil fiter housing 


Disconnect plug connection trom throtie 
valve potentiometer. 


| Disconnect plug connection from tank vent 
valve, 


Remove tank vent hose from throttle body, 





Untasten clip on hose to expansion tank 
Untasten lower screw connection for manifold, 
support. 


Untasten upper screw connection for manifold 
suppor. 


Untasten screw connection on cable duet. 


Disconnect both plug connections on tempera: 
ture sensors on cylinder head. 


Disconnect plug connection rom injection 
valve stip. 


Note: 


Plug connection on end of cable duct, near the 
fuel ines. 


Pace electric wire channel to one side, 


11-0/40.6 














‘Attach engine to special tool 11 0000. 


Note: 
Front and rear suspension arrangement, 


Ground cable and engine mount, left/right: 
unscrew. 


Instalation: 
Tightening torque 11.81 242" 


Ut out engine. 


* Refer to Technical Data 


11 Engine M43 


1100050 Engine ~ remove and install... i a i oo M4 0143.1 


For further jobs refer to “Repair Manual 3 Series E36”. 


11-0/43.1 














1100 050 Removing and installing 
engine 


mas 
Observe note on disconnecting and connec: 


ting battery, 
‘ler to General information MG12 


Disconnect negative battery ead 
Disconnect positive battery lead. 
Remove battery 


Remove battery tray 


Release plug-and-socket connection 
Remove ar cleaner with air mass meter 





Release coolant drain plug on RH side of 
‘engine block. 
rain coolant and dispose of suitably. 


Instalation note: 
Fit sealing ring. 

For tightening torque rete to Technical Data 
WinsAz 


Remove radiator, refer to 17 11 000 


Disconnect cool 
‘and heating valve 





1 hoses trom engine, heater 


Remove transmission, 
reer to 23 00 22 


Remove upper section of manifold, 
refer to 1161 080 
Repair Manual 3 Series £96 


‘Remove cable duct rom bottom section of 
Disconnect engine section of wiring 
{rom engine and place to one side. 





Installation note: 
Plug connector assignments, refer to 61 11 051, 
Repair Manual 3 Series E36 


11-0/43.2 











Remove bottom section of manifold, 
rater to 11 61 044 
FReepair Manual 3 Series E36 

Ion colt, 
toler to 12 13 512 
‘Repair Manual 3 Series E36 


caution! 
atest oy vt Reweg out and capo t 
Relea tel supply and rtur ns, 


Release power steering pump trom alternator 
Bracket and te to one side, 

reer to 32 41 060 

Repair Manual 3 Series £36 


Note: 
Lines remain connected 


Remove front manifold support bracket with 
iting bracket. 

















[Attach engine to special too! 1 0.000, 


Release ground toad. 
Release upper engine mounts on left and right. 
Lit out engine. 


11 Engine M50 


00 00 249 
11 00.039 

050 
11 13.000 


1414110 


1431001 


001 
11:36 
000 
010 
550 








BMW engine oil service ... . .. 14- 00/50.1 
‘Compression of all cylinders — check eves 14+ 00/50.1 
Engine — remove and install ‘i 14 00/50.2 
il pan — remove and install, seal or replace .. 2 V4 13/501 
* Fan shroud ~ remove .14- 13/50.1 
* Fan —remove . 1. 14 13/501 





+ Power steering pump ~ remove so 11> 13/501 






























* Oil dipstick tube — remove .. .14- 13/50.2 
* Oil pan - unscrew... 14 1350.2 
* Pickup tube for oil pump ~ remove 11- 13/50.2 
Bottom timing case cover ~ remove and install, seal or replace .. 14 14/50.1 
* Cylinder head cover — remove ..... .14- 14/50.1 
* Thermostat housing ~ remove .... 11- 14/50.2 
* RPM sensor ~ remove .11- 14/50.2 
‘* Mounting bracket for tensioner pulley - remove .14- 14/50.3 
* Pulley for water pump ~ remove .14- 14/50.3 
+ Hub for vibration damper ~ remove 11- 14/50.3 
+ Timing case cover — remove . i .11- 14/50.4 
Camshaft (M50) (inlet or exhaust end) — replace. .14- 31/50.1 
+ Camshaft remove .. 2 11- 31/50.1 
Camshaft (M50 VANOS) (inlet or exhaust end) ~ replace 2 14- 31/508 
Functional description VANOS (variable camshaft control) 2 11- 36/50.1 
Control unit (VANOS) ~ troubleshoot .... 211+ 36/50.1 
VANOS ~ check function . 14- 36/50.2 
\VANOS control unit remove and install or replace . .11- 36/50.3 
4/2-way valve for VANOS — check or replace +. 11-36/50.10 





For further jobs refer to “Assembly Repair Manual”. 


11-00/50.1 


00 00 249 BMW engine oil service 
Mo 


Reter to 00 00 249 
Repair Manual 3 Series E36 


11.00 039 Testing compression of all 





cylinders 
M0 

Caution! 

igh voltage - risk of fata injury! 





fefer to General Information MG12 
Repair Manual 3 Series E36 


Disconnect tuel pump relay and DME main 
relay (location: E-box) 

Troubleshooting Manual "Schematics 
Series E34 

7000.0 Component location chart 





For further procedure, reter to 11 00.039 
Repair Manual 3 Series E36 


Read out detect code memory 
Repair detect It necessary 
Delete dotect code memory, 


11-00/50.2 





11.00 050 Removing and installing 
engine 


Observe notes on disconnecting and connec: 


ting battery, 
reer to General Information MG12 
Repair Manual 3 Series E36 





Remove transmission, 
‘ater to 24 00 022 23.00 022 023 
(ewneol drive) 





Note: 
‘Additional jobs on 4-whee! drive 
Remove stabilizer bar, 








‘and right output shats, 
refer to 31 60 000 





Disconnect negative battery lea. 
Disconnect positive battery lead 
Remove battery, 


Remove battery tray 

















Remove covers. 


Remove intake duct fr alternator cooling at, 


Release plug-and-socket connection, 
330 clip and retaining screws, 
ir cleaner with air mass meter 





Caution! 


Ltthand thread. 
‘Hold pulley with special tool 11 § 030 and 
‘release union nut with special too! 11 § 040 
{rom water pump. 





11-00/50.3 











Installation note: 
Firmly hold fan with special tol 11 5040, 

For tightening torque, 

‘eter fo Technical Data 11 52 1AZ 

Note 

When using special tool 11 5 040, a reading of 
30m on the scale of the torque wrench corre- 
‘sponds to a tightening torque of 0 Nm. 


LU out expanding rivet on lft and right 


Detach fan with fan clutch trom water pump: 
‘and it upwards together with fan shroud. 


necessary move protective plate, 


Drain off coolant at engine block and dispose 
of suitably 


Installation note: 
Replace gasket. 

For tightening torque, 

refer to Technical Data 11 11 5AZ 

































Remove radiator, refer to 17 11 000, 


Remove coolant hoses from engine, heating 
valve (1) and heater (2). 


Remove throttle operating (Boden) cable, 
This job Is described under removing throttle 
body, reer to 13 54 030 


Disconnect hose for tank ventilation 


11-00/50.4 




































Disconnect hoses for throttle preheating 





Caution! 
Collect any tue flowing out and dispose of 
suitably. 

(1) Fuet return tine 

{2) Fuel supply line (trom tue titer) 


Remove fuel hoses 


Installation note: 
Replace fuel hoses. 


Flemove connection piece rom brake booster. 


Caution! 
Close oft connection hole, 


Disconnect hoses for eylinder head ventiiation 


























Remove injection tube, refer to 13 64 150 





Remove intake air manifold 


Caution! 
Make sure no parts taint the ports. 


Instatation note: 
Replace seals, 




















Disconnect engine section of wiring harness 


Instaation note: 
Plug connector assignments, 
refer to 6114 051 





Fit hexagon socket wrench in screw for tensio- 
‘er pulley, 

Tensioning element (1) s pressed together by 
slowly turning in clockwise direction. 

Littoft drive Belt 


Location of drive bet 


Instalation note: 
Ensure itis fitted correctly in grooves. Chock 
rive belt for coolant and ol residue, replace it 
necessary. 

‘The drive belt must be replaced It soiled with 
hydraulic ol 









































Remove power steering pump. 


Note: 
Lines remain connected 


Location of rear mounting 


Screw special tool 11 0.030 from above into 
‘support bracket on engine block. 


Location of front mounting. 


Attach special too! 11 0020 0 front and rear 
of engine 
‘Tension chain 





11-00/50.6 








Release engine mount and ground lead on 
‘ight 





Release lett engine mount 


Litt out engine, 


\\\\ * sononn 


11-13/50.1 




















113.000 REMOVING AND INSTALLING, 
SEALING OR REPLACING O1L 
PAN 

(© Removing Fan Cow! 

Lin Jott and right expansion rivets out. 


Pull fan cow! out upwards. 


Installation: 
Engage lf and ight tbs 1 in noters (2) 
when Inserting the fan cow! 


(© Removing Fan 


‘Counterhold on pulley with Special Too! 
115000 and unacrew counting mut rom 


Note: 
Ditlerent bot distances. 


Important! 
Left-hand threads, 





























(© Removing Power Steering Pump 


Slacken drive belt: 
Insert wrench socket into bol for the ten: 


‘Turning slowly clockwise will push ten 
‘loning element (1) together. 


Rlemove drive bet. 


Installapon: 
Layout of drive belt 
‘Check for correct seating In the grooves. 


Installation 
Tightening torque. 


* eter to Specitications, 


ae 13/50.2 











Unscrew olf drain plug and drain the ol. 


Instalation: 
‘Tightening torque". 


‘Instatation: 
Pour In engine ol”, 


Start and run engine at high speed (approx. 
2500 rpm) untl the oll contro lamp goes 
‘out (about 8 seconds), 


‘© Removing Guide Tube for Oi Dipstick 
Unscrew and pull quide tube out. 


instalation 
Replace seal, 


+ Reler to Specitications 




































(© Unserewing Oil Pan 


Unscrew all bolts and lower oll pan to the 
‘ront axle carrer 


Pull oll pan out towards the rear after 
‘removing the oll pump Intake, 


Instatation 

Replace gasket 

Fill n jlnts betwoen the tront end of the 
hal Case and 


(© Removing Oil Pump Intake 
Unscrew Intake pipe. 


Instataton: 
Tab on gasket points to Intake cage, 


** Source of Supply: BMW Parts, 


11-14/50.1 

















1114110 REMOVING AND INSTALLING, 
‘SEALING OR REPLACING 
LOWER TIMING CASE COVER 


Remove oll pan - refer to 11 13.000. 


© Removing Cylinder Head Cover 


Unscrew cover for ignition coll. 


Note: 
LLIN cover horizontally, pull it forward and 
then swing M out over the oll Iiler neck 


ull plugs off of ignition cols 
Remove plug ral complete with electre 
leads. 




















lemove ignition cols. 


Instataton. 
Place paper gasket between valve cover 
‘and Ignition coll (for galvanic separation) 


Unetip connection for cylinder head vent. 


Unscrew cylinder head cover. 


Noto: 
Cylinder head cover Is separated from the 
cylinder heed in regards to transmission of 
‘oscillation by using rubber mounts and 
gaskets. 

‘Check arrangement of rudber elements, 


11-14/50.2 




















Instatation 
‘Make sure of correct seating of gasket on 
‘back of eylinder head when mounting the 
eylinder Read cover. 


(© Removing Thermostat Housing 


Drain coolant. 
Disconnect water hoses from thermostat 
housing 


Disconnect water hose behind the ol titer. 

























Unscrew suspension eye. 
Unscrew thermostat housing 


Instatation 
Replace gasket 


Instalaton: 
Cheek Installed direction 


(© Removing Speed Sender 
Unscrew sender. 
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‘0 Removing Tensioning Roller Console 


Take off cover. 


Unscrew tensioning otter. 


Unscrew console. 


Noto. 
‘The hydraulic belt tensioner Is tied with 


Instatation 
Check Installed direction. 

















(© Removing Pulley for Water Pump. 


Hold pulley tight on the drive belt and 
vnscrew bolts 


instalation 
Tightening torque’ 


(© Removing Vibration Damper Hub 


Unscrew vibration damper bolts and take 
off vibration damper. 


Instalavon 
‘Align dowel pin bore In vibration damper 
‘withthe dowel pio, 
‘Tightening torque 


Apply Special Toot 11 2 150, 


Unscrew central bot 
‘Take off washer and hub, 


* See Specifications 
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Instataon: 


aces hub. 
Central bolt tightening torque = 410 Nm, 


Installation 

Press In new radial olf seo! tush using 

‘Special Toot 11 3 280 together withthe 

Central bolt with the timing case cover 
rountes 


‘© Removing Timing Case Cover 
Drive out dowel pins on timing case cover 


toward rear (dlameter of punch less than 
Sm). 


Unscrew timing case cover trom cylinder 
h 
Pull up botts. 





Unscrew timing case cover from engine 
block and It off cover, 


Installation 
Clean seating surteces. 

Drive dowel pins into timing case cover 
‘that they protrude by about 2 to 3 mm. 


Installation 
Hold new gaskets on timing case cover 
with a small amount of grease, 


Instataton 
Produce beads of permanently elastic seal- 
Ing compound on left and right transitions: 
to the cylinder head gask 


* Source of Supply: BMW Parts 
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Installation: 
‘Mount cover and screw In screws finger 
tight. 


Instaltation. 
Drive In dowel pins tlush trom tront end, 





Installation: 
Tighten boks on cylinder head and engine 
1ock alternately and unitormly in several 


steps. 
Tightening torque, 


+ See Specitcations 








1131001 REPLACING CAMSHAFT (M50) 
(Untake or Exhaust) 


Note: 
Intake or exhaust camsnatt can be replac: 
ed in tho car. 


Rlemove tan cow! 


Remove fan using Special Tools 11 § 030 
and 11 5 080 


Note: 
Letnang threads. 


Instataton 
‘Sol torque wrench 10 30 Nm and tighten, 
{an bolt using Special Toot 11 5 080, 


(© Removing Camshatt 


Caution! 
The camshat could be damaged or broken 
femoved / Installed without use of 

tools. 

uid also be bent through contact 
iston crowns 

formance with procedures and se- 

‘quence Is absolutely essential 

































Remove covers. 


Note 
Li cover horizontally, pull forward and 
then swing Mt out over the oll tier neck. 


Unscrew ground strap on timing case cover, 


Unscrew scrows (1 and 2) 
Pull off plug ral 
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Important! 
Watch out for rubber seats 


Pull plugs off of ignition cols 
Remove plug rat together with wires. 


Romove ignition coils. 


Unctip connection for cylinder head vent, 























Unscrew cylinder head cover, 


Noto 
Rubber mounts and gaskets separate the 
cylinder head cover trom the cylinder head 
{o prevent transmission of oseiation, 
Check arrangement of rubber mounts, 






1's, replacing them if necessary, 
‘on eylinder head, 


Instatiation: 
Check for correct seating of the gasket on 
the back of ihe cylinder head when mount- 
‘Ing the cylinder nead cover. 
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/ Tsai sender, 


statation: 
neck ea, replacing Kt necessary 








womove witing duct 

















Leese 


Instatiation 
Replace gasket 
Check for dowel sleeves. 




















‘exhaust coms 


Hots crankshaft in TOC position using 
[Speciat Too! 11 2 300, 


important! 
Flemove special too! betore operating the 
engine. 
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Instatation: 
Align and hold camshatt in position using 
‘Special Too! 11 3 240, 

‘Camshatts can be turned on the hexagon 
using a 24 mm wrench, 


Important! 
Don't damage the bearing strip, 
necessary, machine the open-ended 
wrench accordingly 








Important! 


{1 the camshatt alignment has to be correct- 


‘edo such an extent t moved 


In cylinder 





1m TOC an then turn 


ne camahalt back. 
This prevents contact between valves and 
piston crowns. 

Install both chain tensioners atter assem: 
bling has been completed. 


Crank engine sev 
of rotation, 
Recheck camshat alignment. 


3 times In ts direction 



































Unscrew bott (3) 


Caution! 
Strong spring force 


Remove spring (2) and plunger (1). 


Instatavon, 
Insert chain tensioning plun 





Tightening torque’ 


Press down on upper chain tensioner and 
arrest It by inserting Special Tool 11 3290. 


Unscrew sprockets. 
Lt off Both sprockets together with the 
‘chain, 


Instatiation: 
‘Arrows on the sprockets point up. 
Tightening torque’ 


Reter to Specitications 
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Instatation: 
‘Apply pulse sender on the intake camshatt 


instalation 
Tighten bolts only attr finishing instaia- 
tion of the chain system and lower chain 
tensioner as well 38 loosering the upper 
chain tensioner. 

Tightening torque 





Unscrew console for upper chain tensioner 


‘Unscrew chain guide. 


+ Roter to Specitications 






































Lit off sprocket together with chain, 


Important! 
Use a plece of wire fo prevent the chain 
tom sliding down, 


Instatiaton 
‘Arrow on the sprocket points up. 


Mount sprocket in such a manner that the 
tapped bores are on the let-hand side of 
the slots, as mounting the chain tensioner 
‘will cause the sprocket 10 be turned to the 
Ton. 


Prepare Special Too! 11 3 260 for a ix ey: 
linder engine. 
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seston 
































Unscrew spark plugs. 


‘Apply speci too! and screw into spark 
gh. 


‘lug tapped bores 1 
Tightening torque = 23 Nm, 


‘Apply tension on bearing caps by turning 


the eccentric shat 
Unscrew all beating cap bots, 


Instatation: 
Tightening torque 


Loosen and remove speciat 1001 
Lim out bearing caps and camsnatt 






Instalation: 


+ Reter to Specitications 






















Instatation 
Identification of eamshats on flange for 
sprockets 


E Intake comsnant 
‘A. Exhaust camsnat 


dentitication on front end of camshatts: 








EB Intake 20 iter 


Bearing caps are marked 
{AN to AT forthe exhaust side or 








Suck valve clearance compensators tight 
Using Speciat Toots 11 3.280. 


Ut out bearing strip complete with vatve 
‘appets, 
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nstatiation 
‘Check for centering sleeves on mounting 
‘Studs for bearings 2 and 7. 


Instatation 
Bearing st 
exhaust side 


1 marked with “A* for the 
"E" for the intake side, 








Installation 
Inspect bearing surtaces of vaive clearance 
‘compensators lor wear (scoring) 
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1131 001 Replacing camshatt 
(M50 VANOS) (intake or 
‘exhaust end as required) 


Reter to 11 31 001 (M50 VANOS) 
Repair Manual 3 Series E36 
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11.96... DESCRIPTION OF VANOS (variable Camshaft Control) 


‘The contro! unit's activated by the pertinent engine control unit The contro! unit 
‘operates a regulating element via a solenoid, In this manner engine oll pressure Is 
‘supplied to both sides of a hyaraulle plunger 


‘The hydraulic plunger Is held in one of both possible positions by way of mechanical 
‘stops and applied engine oll pressure. A rotating splined shalt gear Is Integrated in the 
hydraulc plunger. This splined shalt goar uses its helical Bevel splines to convert the 
plunger stroke Into rotation of the camshalt ~ relative tothe driven chain sprocket, 


Hydraulic plungers with ihe splined shalt gear are located in a pressure cast aluminum 
‘housing on the face end of the cylinder head, coaxial to the intake camshatt 


The nominal positions of the intake camshat (advanced oF retarded) are diferent for 
(M30 B20 and MSO 825 engines. Adjustment of ine camshalt Is activated by the pert- 
‘nent engine control unit depending on engine oad, engine speed and coolant tempers 
ture 








‘The 42.way operating valve is designed in such a manner that when one pressure 
chamber Is pressurized, the other Is without pressure (leedback). AS $00N a8 the oper- 
fing valves solenoid ceive cuter, moves econo piston agains sping force 

Into advanced position via an armature. A col spring Is provided for teturn tot 
{arees position, Consequently the camshat ts automaticaly adjusted in reardes diec- 
tion In case of a faulty solenoid or activation falure. 








{n this manner it stl possible fo stant the engine even when the control unit falls. it 
‘would not be possible t0 start the engine were the camshat agjusted in advanced tim- 
19 direction, 


The control edges of the valve are designed in such a manner that the emergency oper 
ation properties of the engine are guaranteed even when the control piston would seize 
Ian undetined intermediate position. 





1136... TROUBLESHOOTING VANOS CONTROL UNIT 
Interrogate the faut memory of the engine control unit. 


no faults are stored In the memory: reler to "Checking Function of VANOS" In 
1136 000, 


M0 07 





So 020 engines are tted with an engine contro! unit from “Slemens” 


Designation: MS. 
Faults which could be stored in the contro! unit's faut memory: 












4) Feedback of intake camshatt’ 
agjusted inadequately a 
the fault memory 





2) Testing of tinal stages: 
3) Short to positive 
4) Short to ground 


5) Breaks in wiring 


MSO 825: 





ted with an engine control unit trom “Bosch”, 
Hi 


MSO 825 engines 
Designation: OME 








Faults whieh could be stored in the control unit's fault memory: 
1) Testing oftinat stages: 

2) Shor 10 positive 

3), Short to ground 

4) Bre: 





In witing 
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11 36 000 Checking function of VANOS 


Interrogate fault memory of the engine control 
wit 


‘The VANOS control unit plug a located be- 
hind the ol titer tied back on the engine wit 
harness. 





Remove air guide for alternator. 
Disconnect plug, 


Connect special too! 61 2050 on engine wire 
‘harness and solenoid. 


‘Switch on ignition, 
Connect special 100! 61 1 476 to one pin of the 
2.pin plug of special tool 61 2050, 

Connect special too! 61 2.050 to vehicle 






ground, 
‘Switching of the solenoid must be heard and 
felt 

W the tolenold valve falls to switch, refer to 
‘ext page. 
































‘Connect special tool 61 2050 to vehicle 
round and, if the Bolenoid valve fails to re 

Spond, special too! 61 2 050 must be inserted 
Inthe other chamber ofthe two-pin plug con- 
nection of special tool 81 1 476. 

‘Again connect special too! 61 2 050 to vehicle 
‘ground. 

Switching ofthe solenoid must be heard and 
felt. 





Dynamic Test 
‘Start and run engine at idle speed. 

[Again connect special too! 61 2 05010 vehicle 
‘ground. 

Engine runs 





tremely roughly oF es 


{tthe solenoid is not operated inthis test, an- 
‘other test must be carried out with special too! 
126410. 


Connect special too! 12.6 410 t0 plug of sole- 
‘noid. Connect the red clip tothe battery's posi 
tive connection point. Gennect the black chip 
to vehicle ground 


Caution! 
Reversing the terminals on the special too! 
will destroy the installed diode on the VANOS 
‘Solenoid valve. The solenoid valve remains 
serviceable but current spikes can give rise to 
faults in the vehicle circu, 


‘Switching ofthe solenoid must be heard and 
f 


the solenoid is now operated, check the wir- 
‘ng from the engine control unit tothe sole: 
noid. 

the solenoid is not operated, also refer to: 
Electrical Troubleshooting Manual 
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Baas" 





1136010 ein inataling or 
‘control 


so 


Caution! 
disassembled assembled incorrectly, there 
‘sa danger thatthe valves will be bent by, 
Contact with the piston crown. 

Follow order of assembly exactly. 





Remove complete air duct assy. for alternator. 


Caution! 
Lofthand thread. 
Firmly hold pulley with special tool 11 § 030. 
Release union nut with special tool 11 § 040 
{rom water pump, 

















Instatiation note: 
‘Set torque wrench to 30 Nm, tighten fan screw 
In conjunetion with special too! 11 $040. 


Rlemove fan with an clutch from water pump, 


and remove together with fan shroud. 


Remove cover. 


Unscrew ground strap (1) on timing case 




















Unscrew screws (1 and 2). 
ull off plug ral, 


t 
\Waten out for rubber seats. 


Pull plugs off of ignition colts. 
Remove plug rail together with wires. 


Remove ignition cols. 


Instatation 
Secure ground straps on ignition colts for 
‘eylinder no. 3 and eylinder no 6 





‘Unclip connector for cylinder head vent. 


Unscrow eylinder head cover. 


Noto: 
Rubber mounts and gaskets separate the 
‘cylinder head cover from the cylinder Nad, 
{0 prevent transmission of osetiaion, 

nut 


1 Capped 
2 Washer 

3. Rubber mount 

Instatation: 

‘Check gaskets, replacing them it neces: 





11-36/50.5 

















Instatation: 
Cheek for correct seating of the gasket on 
the cylinder head's backside when mount: 
Ing the cylinder head cover. 


Remove electric wire duct 


Pull off plastic cover forthe intake cam- 
shat. 


Crank engine in its direction of rotation 
‘nit the eam the intake and 
‘exhaust camshatts In cylinder no. 1 polot 
{0 each other. 


























Pull dust guard out of the special tool bore. 


Hold cranksnatt in TOC position using 
‘Special Toot 14 2:00. 


Caution! 
Remove the special tool betore operating 
the engine, 


Unscrew studs. 


Instatiaton, 
‘Tightening torque’ 


Hold camshafts In position using Special 
Too! 11 3.240, 





+ eter to Specitications 
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Screw plugs out of the contro! unit Unscrew nuts. 


Instatation 
Tightening torque’ 


Remove VANOS control unit, 


Loosen boits, Install VANOS controt unt 


Turn sprockets w! 
chain clockwise 


mounted secondary 
ar 88 810 


Instataton: 
Tightening torque’ 











Press down on chain tensioner trom above Push back contro! u 
‘and lock using Special Too! 11 3290. Into housing (2) 38 


1's splined shaft (1) 
stop, 















Check for dowel sleeves (1). 
‘Apply liquid sealant Three Bond 1208"* on 
Dutt Corners of separating plane between 
‘cylinder head and VANOS control unit. 
Replace gasket, 


Unscrew oll pressure pipe. 
Disconnect solenoid plug. 






Reter to Specifications 
‘Source of Supply: BMW Parts 











‘Apply VANOS control unit and turn splined. 
‘haf (1) unl the splines mesh. 


Tun sprockets with mounted chain count 
‘erclockwise by hand far enough thatthe 
Splined shatt meshes in the splines of 
sprocket (2). 


Import 
11s absolutely essential to ensure that the 
“FIRST” sultable tooth meshes. 





‘hone! bevel spl 
sprockets with mounted chain counter- 
Clockwise 

‘Guide the chain with sprockets in counter- 
Clockwise direction by hand, 


Tighten nuts. 
Tightening torque’, 


+ Reter to Specitications: 








Remove Special Too! 11 3.290 


Unscrew primary chain tensloner (3) 


Caution! 
‘Strong spring force. 


Remove spring (2) nd plunger (1), 


reload tensioning rail with help of Special 
Too! 11 3.390 by tightening the setscrew to 
1.3.Nm using Special Too! 00 2 050 or a 
standard torque wrench. 


‘Tighten sprocket bolts of the exhaust cam: 
‘shat In two steps, 
Tightening torque’. 


* eter to Specitications 
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Remove special tool 11 3240. 


Remove special too! 11 2390 


Install chain tensioner plunger (1) in such 9 
manner thatthe guide tabs engage in the ten 
sioning rai, 

Install spring (2) and bolt (2) together with a 


‘new seal 
Tightening torque 11 31 TAZ" 


Install plugs with new seats 
Tightening torque 11:36 342" 


* Reter to Specifications 





























Check function of VANOS control unit. Mount 
‘special tool 11 3 480 together withthe oil 
pressure pipe coupling. 

Connect up compressed ar (2.8 bar) 


‘Measure distance (1) between secondary ter 
sloner and edge on serdar gear. Note the 
measured distance. 


Connect special too! 12.6 410 tothe plug of 
the solenoid for VANOS. Connect positive clip 
to battery connection point. 

Connect negative clip to vehicle ground to ad 
Just the camshaft. 


Caution! 
Reversing the terminals on the special toot 
will destroy the Installed diode on the VANOS. 
Solenoid valve, The solenoid valve remain 
serviceable but current spikes can give rise 10 
faults in the vehicle circuit, 
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is 






Measure distance (2) between secondary 
tensioner and edge on sender gear. 
Note the measured distance. 


‘Remove Special Toot 11 2 300. 





Determine controt travel: 
Distance 2 





= Distance 1 

= Control ravei 

The control travel must be at least 8.5 mm, 
Important 


‘The contro! unit must be readjusted If the 
control travel is less than 8.8 mm, 














‘Assemble engine 





Remove Special Tools 11.3 450 and 
126.410. 





Mount olt pressure pipe with new seals, 
Tightening torque 
Conneet solenoid plug. 








+ Reter to Specifications, 
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11.36 550. CHECKING / REPLACING 42. 
WAY VALVE FOR VANOS, 


Switch off Ignition. 
‘The VANOS control unit plug is located 
‘behind the oll titer tled back on the engine 
wire harness, 


Remove alr guide for alternator 
Disconnect plug. 


Unscrew VANOS solenoid. 
Instalanon: 


Tightening torque" 
Check sea, replacing it it necessary. 


‘Move the plunger back and forth to ensure 
that H moves easily. 


+ eter to Specitications 























‘Move plunger of the hydraulic piston back 
and forth, 


‘The hydraull piston must be moved easily. 
‘The complete VANOS control unt must be 
replaced i the hydraulic piston Is hard to 
move. 


11 Engine M51 


00 02 249 
11 00.039 
050 




















BMW engine oil service (changing engine oil and oil filter .. +14 0151.4 
‘Compression ~ check .. ais +14 0151.2 
Engine ~ remove and install .11- 00/51.3 
* Transmission — remove i .11- 00/51.3 
* Radiator and intercooler ~ remove +14 00/51.3 
‘* Remaining coolant from engine — drain .14- 00/51.3 
+ Exhaust manifold with intake pipe — remove . 14- 00/51.3 
+ Vacuum lines ~ remove 7 .14- 00/51.4 
«Electrical connections ~ disconnect from engine 11- 00/51.4 
* Fuel line - remove .. .14- 00/51.5 
+ Water hoses — remove .14- 00/51.5 
* AC compressor — reMOVE 0 .11- 00/51.6 
* Hydraulic pump for power steering - remove sos 14> 00/51.6 
+ Engine — lift out 2 14- 00/51.7 





For further jobs refer to “Assembly Repair Manual". 
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St engine 

00 00 249 BMW Engine oll service 
{changing engine oll end ot! 
iter 


Reter to 00 00 249, 
Repair Manual 3 Series £36 





11-00/51.2 








1100039 CHECKING COMPRESSION 


‘Testing Conditions: 
Battery In pertect condition ~ check acid 
onsity Itnecessary. 

Engine temperature = max. 35° C coolant 
temperature, 


Unscrew cover for Int 





10 manitol. 


Unscrew suppor. 
‘Unelip hose. 


Caution! 
‘Don't touch electric connections on the 
star 





Unscrew cover on electronic box. 





h_F sine) 








‘Pull off electric fuel pump relay (1) and 
‘lug on preheating time control unt (2) 





Unscrew electric connections on glow 
plugs. 


Unscrew glow plugs using Special Too! 
122 100 (also reler to Group 12), 


Instatation 
Coat threads with copper paste CRC" 
Tightening torque 








Diesel Tost Probe: 
In Special Toot 11 0 222 full distance 

‘and tighten lighly by hand. 

‘Compression Recorder: 

Plug in Special Too! 11 0221 

‘Operate starter so long until pres 

‘ising. 

‘Minimum compression’ 

Approximately same vaive tor ail cylinders. 











‘ops 


Use Special Toot 11 0 160. 


4, Reter to Specitications 
“+ Source of Supply: BMW Parts 
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Engine mst 
1100050 REMOVING AND INSTALLING 
ENGINE 


(© Removing Transmission: 
Remove transmission - refer to Group 23 
ora 


© Removing Radiator and Charge Alt 
Cooler: 


Remove radiator and charge ai cooler = 
reter to Group 17. 


(© Draining Residuat Cootant trom Engine: 


Unscrew and remove plug from engine 
block 
Drain coolant 


instalation 
Roplace seal. 


© Removing Intake Manifold with Intake 
Pipes: 


Unscrew covers for Intake manifold 


Unscrew supports. 
Unetip holders. 





Unelip hoses from holders. 
11 = Vacuum hose for brake booster 
2 = Coolant hose to heater 

3 = Fuel hose to Injection pump 


ull vacuum hose olf of EGR vacuum unit 


Pull temperature sensor plug off of intake 
manifol. 


Unscrew EGR pipe. 


Instataton: 
Tightening torque’. 


+ Roter to Specifications. 
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5 4 / % Disconnect speed sender plug. ‘Unscrew ground strap trom right carrier 
g member 





Pull plug off of oll pressure switch. © Disconnecting Fuel Pipe: 


Press retainer downwards and pull con- 
ector (3) out of iter housing, 
Instatation: 

Pay attention 10 seal 





Disconnect injection pump central plug 


Disconnect retun pipe a Injection pump. 
and connections for shut-olf and solenoid. er 


Unscrew electric lead channel trom engine. (© Disconnecting Water Hoses: 


Disconnect water hoses to heater, on 
‘engine and on heater separating wall, 











10 Removing AC Compressor: 
‘Loosen bolt and slacken multhtootn belt, 


Instatation: 

‘Turn tensioning roller counterclockwise 

Using a torque wrench applied inthe 
jon socket 


Tensloning procedures - reer to Group 64, 


Remove muithtooth belt. 
Instaliavon: 

Make sure that mutt-tootn belt Is placed 
precisely In grooves, 


Unscrew A/C compressor rom console 
{and suspend trom car on plece of wire. 
Unes remain connected. 


Installation: 
Pay attention 10 dowel sleeve. 








© Removing Power Steering Pump: 


Remove ribbed drive belt: 
Slacken the automatic belt tensioner with a 
suitable lever (eg, thick screwdriver) and 

Femove ribbed drive belt. 


Important! 
Pay attention to arrangement of belt 
Pace muithtooth belt in grooves correctly. 


|] Hold putiey tight with help of ribbed drive 
Dott 


Unscrew bots, 


| Unserew bots on tace, 


Unscrew bolts on back. Unscrew engine mount at lett top and 





Joosen nut at bottom. 

Remove power steering pump anc suspend 

Car on place of wire. Instalaton: 

LUnes remain connected. ‘Tightening torque’. 

© iting Engine Out Um engine out. 

Attach Special Too! 11 0020 on engine. migortant! 
‘removed engine with installed hydraulic 
valve clearance sators must not be 


the compensators so that they will no long: 
er hinetion 


[Arrangement of suspension at front and 
rear 


‘Unscrew engine mount at right top and 
loosen nut at bottom. 


‘nstatation 
Tightening torque’ 











+ Reter to Specitications + Reter to Specifications: 


11 Engine M60 


14 00.050 
11: 12.004 


005 
006 
105, 
106 
107 
110 
11 
142 
1413 010 
020 
11 14.080 
085 
141 
151 
11 22.500 
1123010 
031 
14 28 010 
1131010 
o11 
015 
11 41.000 
14 42.020 
11.51 000 
011 
11 53 000 
325 
11.61 050 
1462 142 
143 


Engine ~ remove and install 
Cylinder head covers, both ~ remove and install/seal 
Cylinder head cover, left ~ remove .. 7 
Cylinder head cover, right - remove 
Cylinder head cover, left remove and installseal .... 
Cylinder head cover, right - remove and install/seal 
Cylinder head, left — remove and install 
Cylinder head, right - remove and install 
Cylinder heads, both — remove and install 
Cylinder head gasket, left — replace 
Cylinder head gasket, right — replace 
Cylinder head gaskets, both — replace .. 
il pan upper section — remove and install or replace 
il pan lower section ~ remove and install or replace .... 














Upper timing case cover, left — remove and install, seal or replace 
Upper timing case cover, right - remove and install, seal or replace .. 


Radial oil seal in lower timing case cover — replace 
Crankshaft radial oil seal (transmission end) — replace 
Flywheel — remove and install or replace 
Vibration damper — remove and install or replace 

Hub for vibration damper — remove and install or replace ... 
Alternator drive belt ~ replace 
‘Camshaft timing — adjust 
‘Camshaft, left ~ replace 
Camshaft, right - replace 
il pump ~ remove and install or replace 
Full ow oll fier, complete — remove and install, seal or replace 
Water pump — remove and install or replace ... 

Pulley on water pump ~ replace ..... 

Coolant thermostat — remove and install or replace 
Coolant manifold — remove and install or replace 
Intake air manifold — remove and install 

Exhaust manifolds, left, both — remove and install or replace 
Exhaust manifolds, right, both — remove and install or replace 








For further jobs refer to “Repair Manual 7 Series E38". 






























































.. 14- 00/60.1 


11- 12/60.1 


2 14 12/60.1 
a M4 12/60.2 


11- 12/60.5 
11- 12/60.5 
11- 12/60.5 


«M4 1260.5 
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11.00 050 REMOVING AND INSTALLING 
ENGINE 


Imerrogate foun memories, 
Isconnect battery ground lead, 

jemove manwal transmission (refer to Gr. 

23) oF automatic transmission (reter Yo Gr 

24 





Remove radiator - eter to 17 11 000. 


Nd right Heat shellds on tront 


Remove complete coolant expansion tank 


Romove poly-V-bet. 


Instatation: 
‘Check poly. V-belt for signs of cootant and 
‘ll replacing tif necessary 


Important! 
Aways replace a polyV-blciieg wih 
hyarauile 





























Unscrew tensioner for poly-V-bel. 
Unscrew bolts (1 and 2). 

Remove anernator-roler to 12 31 020. 
Unscrew power stering pum = reer io 


Pipes remain connected 





uation 
older for tensioner on hexagon (1) 
) 





‘of slot 
Tighten nut (3). 


Flomove fet and right engine mount 
Femeve ground strap rom engine suppor 





Disconnect plug on oll ive switch and 
remove witlng guide, 


11-00\60.2 






Remove upper section of air cleaner together 
with air mass meter, 












Remove complete throttle operating (Bowden) 
cable assy. af throttle body, 























Disconnect all cables at rear right cable duct 
11 Unclip dlagnosis socket rom holder 
2 Engine plug connector 

































































Unscrew common ground lead of ignition 
coils in area of rear engine mount (4). 


Disconnect plugand-socket connections of 

temperature sensors. 

112 Coolant temperature sensor for remote 
) 


thermometer 
2+ Coolant temperature sensor for digital 
‘engine electronics control unit (white) 


Disconnect all plug-and socket connections at 
left cable duct 





112 Camshaft sensor 
2and d= Knock sensors, 


Caution! 
lnterchanging plug-and-socket connections 2 
‘and 3 causes engine damage! 
‘Observe notes on knock sensors, 

rater to 12 14611 




















Disconnect al cables at front left cable duct 
Remove let and right cable duct from retal- 
fing tiature and fod back 


Caution! 
lea any ht og i cna Sapa of 


recone tet supply and returns at 
Injection tube. 


Instatiation note: 
Replace plastic hose, 


Disconnect all coolant hoses at coolant 
‘accumulator 


Caution! 
Lift engine only atthe iting lugs provided for 
this purpose. 


Location of front engine liting point. 


11-00/60.4 





| Arrangement of Rear Engine Suspension 


[Lit out engine using Special Too! 11 0 000. 
Clean engine. 

















1112004 REMOVING AND INSTALLING / 
‘SEALING BOTH CYLINDER 
HEAD COVERS 

‘Lett Cylinder Head Cover: 


Remove caps trom collector, remove clips 
land unscrew screws. 


lemove cap trom cylinder head cover, 
temove clips and unscrew screws, 


Disconnect plugs on ignition coils, 


Disconnect pugs on ehand wing 

uct 

1S Camanan sender 

2 b's Knock senior te to Gr. 12) 

trportat! 

rtf 82 and 3 woul wad to 
ne carnage! 

30 eto Sormation n Group 121 

















Unscrew nuts of wiring duct holders. 


‘Unscrew ail ignition coll nuts. 


Instataton, 
‘Secure ground strap (1) 10 Ignition colts of 
cylinders 3 and 7. 


Unscrew cylinder head cover screws. 


Instatation: 
‘Arrangement of cylinder head cover Instaia- 
thon: 

Ye Nut 

2 = Washer 

3 Rubber mount 


11-12/60.2 








‘nstatation: 
(Check gasket, replacing tt necessary 


Coat outer and Inner grooves as well as 
sealing inde head 






‘€.4. glycerine or simiar. 
‘ross inner gasket into cylinder head cover 
‘groove tree of distortion, beginning at the 
{our corners. 


Instataton: 
ket loosely on the cover 





1@ gasket In the cover groove beginn- 
{Ing atthe rear corner rail (1) and press 
Into groove tree of tension. 


Instatation: 
Coat joint surtaces with liquid seatant 
Hylomar $0 32 Special” 


Instataton: 

Check for correct seating of gasket. 
Install two nuts at opposite points without 
‘reloading them. 

Align the cover 

Tighten nuts dlagonalty trom Inside to 
ouside, 


** Source of Supply: BMW Parts 

















Right Cylinder Head Cover: 


Remove caps trom collector, remove clips 
land unscrew screws. 


‘Remove cap ttom cylinder head cover, 
temove clips and unscrew screws. 


Disconnect plugs on ignition cols. 


Disconnect plug on oll evel switeh 
Remove wiring guide, 


11-12/60.3 





























Disconnect al plugs on right-hand wiring 
uct, 
Vand 2 = Knock sensors (reer to Gr. 12) 


Important 

Mixing up plugs 1 and 2 could lead to 

‘engine damage! 

‘Also reter to Information in Group 12 

3 TOC sender (pulse sender on vibration 
damper) 


Disconnect plugs. 
1 Intake air temperature sensor 
2 Throitle valve potentiometer 
3. Idle speed contro! 


Disconnect plugs. 
1 Diagnosis plug (unctip trom holder) 
2 Engine plug 


Close to Rear Engine Suspension Eye: 
1) Temperature sensor for temperature 


ack) 

2 Temperature sensor for Digital Motor 
te) 

3 Ground lead of Ignition colts 





221270 





Unscrew nuts of wiring duct holders. 


Unscrew nuts on ail ignition colts, 


Instataton: 
Secure ground strap (1) 0 ignition colts for 
cylinders 3 and 7. 


Unscrew cylinder head cover screws. 


Instalation: 
‘Arrangement of cylinder heed cover insta 
Y= Nut 

25 Washer 

3 = Rubber mount 


ee 
Soe pt ape censor 


Coat outer and inner groove as weil a seating 
‘surface of cylinder head cover all round with, 
rubber lubricant, «9. glycerine or similar. 
Starting from the four eomer points, evenly 
(Ge. without tension) press Inner gasket into 
‘groove In cylinder head cover. 





Instatiation note: 
‘Align outer gasket on groove in cylinder head 
cover. Starting atthe rear corner radi (1) tix 
gasket in groove in cylinder head cover and 
‘evenly press in tree of tension 





Installation note: 
Coat joint areas ot parting line with quia 
‘sealing compound Hylomar SQ 32 Special 


Instalation note: 
Check gasket is ited correctly tighten two 
‘huts at opposite points without pretension. 
Align cover. Firmly tighten nuts crosswise 
working from inside to outside, 


Source of supply: BMW Parts Service 
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19 12 005 Removing and instaling / 





‘sealing lelt cylinder head 
cover 
‘This job is described under job instructions. 
1112004, 


1112.06 Removing and installing’ 
‘sealing right cylinder head 
cover 


‘This job is described under job instructions, 
1112004, 


11.12 105 Removing and installing let 
cylinder head 


Rotor 1011 12 105 
Repair Manual 7 Series E38 


11 12 106 Removing and installing 
right cylinder head 


Roter to 19 12 108 
Repair Manual 7 Series E38, 


11.12 107 Removing and installing 
both cylinder heads. 


Remove engine, reter to 11 00 
Further procedure, refer to 11 12 108/108 
Repair Manual 7 Series E38 





11.12 110 Replacing lett cylinder head 
gasket 


Reter to 11 12 105 
Repair Manual 7 Series E38 





right cylinder 
et 





Repair Manual 7 Series £38 


11.12 112 Replacing both cylinder head 
gaskets 


Remove engine, roter to 11 00 080 
Further procedure, refer to 11 12 105/106 
Repair Manual 7 Series £38 

















‘ 
sume] 





1113010 REMOVING ANO INSTALLING 
‘OR REPLACING UPPER SEC- 
TION OF OIL PAN 


Romove caps trom collector. 


Remove clips on radiator trom above, 


Unscrew fan using Special Tools 11 5 040 
and 11 5050. 


Unscrew screw for ol dipstick guide tube. 


Instatation 
Tightening torque’. 


+ Refer to Specitications 





enone 





























Instatation: 
Replace O-ring 


Romove rear engi 
(not 73018), 





Remove complete lower Section of oll pan - 
toler to 11 13020, 


Unscrew bolts of let and right engine 
‘mounts at bottom, 


Instatation: 


Secute ground strap on engine mount 
Tightening torque. 


+ Reterto Specifications 


11-13/60.2 








Unscrew power steering pump at holder. 
Unscrew oll pipes for automatic transmis 
sion at power steering pump. 


Unscrew oll return pipe trom olt titer atoll 
pan, 


Unscrew sprocket bot 
Remove sprocket togeiner win chan. 


Instaiation 
‘Tightening torque’ 


‘Unscrew oll pump botts. 
Remove oll pump. 


Instalation 
Tightening torque 


+ Reter to Specitications 
























































Pu 

{tosh ol pipe and 
2 pureollppe, 
‘out of crankcase. 


Insataton 





replacing tt necessary 
Cobieate ear tghny wih ot 


Important! 
‘Don't damage seal on edge of the case. 


Instaliaton 
Install pure oll pipe in crankcase. 
(Check seal, replacing ti necessary. 


Instataion 
Check seal In ol pump, replacing It it 
necessary, 


11-13/60.3 




















Instataton: 
‘Screw hexagon adapter back Into oll pump. 
as far as stop. 


Instatiation 
‘Mount ol! pump and tighten bots (1 and 2). 


Instaiation 
‘Mount sprocket together with chain ang 
tighten central nut 


Instatation 
‘Adjust chan $39 (10 a 2 mm) by turning 
‘hexagon adapter in oll pump, 

Install and tighten bot 

Tightening torque’. 


+ Rete to Specitications 





‘Attach Special Too! 09 0 200 in front engine 
Suspension eye and iit engine, 


Cautont 
‘Observe distance between engine and fre- 
‘wall while iting the engine, 


Instatation 
Clean per section of oll pan and sealing 
surtaces. 

Replace gasket 


11-13/60. 4 




















1113020 REMOVING AND INSTALLING 
‘OR REPLACING LOWER SEC- 
TION OF OIL PAN 
Unscrew cover for oll fir to have the 
‘engine oll run back Into the ol pan, 
rain engine ol. 


‘Unscrew front engine splash guard, 


Disconnect oil level switch plug, 
Unscrew screws. 


Unscrew bolts for lower section of ol pan 


Instatation: 
{loan seating suraces 


Replace ga 
Taher tongue, 


+ Reter to Specitications 


11-14/60.1 








1114080 REMOVING AND INSTALLING 
‘Of REPLACING LEFT UPPER 
‘TIMING CASE COVER 

Remove let cylinder head cover» reler 0 

1112008, 

Remove aernator- reter to 12 31 020. 


Unscrew cover of ol titer 


Unscrew return pipe at ot titer housing. 


Instataton: 
Tightening torque’ 


‘Unserew ful tlow oll iter housing nut. 


instalation 
Tightening torque’, 


+ Reterto Specifications, 


torrone 








Unscrew battery positive wire on alternator 
Unscrew protective tube mounting screws. 
Place wire aside. 


Unscrew timing case cover bots, 


Instatation: 
Tightening torque’ 


Instatation: 
Check tor correct seating of dowel sleeves 


oO. 
Coat corners of joint surtacés between cy- 
Hinder head and cylinder head gasket with 
quid sealant Hylomar 80 32 Speciar", 


‘Instataton: 
Clean sealing surtaces to remove oll. 
Replace gasket. 


Important 
Pull oft protective sheet. 


+, Reler to Specitications 
Source of Supply: BMW Parts 


11-14/60.2 
Insataton 
= toon ming coe covet oper min 
| monet 
a, 


Important! 
Bolt cannot be guided in subsequently. 








Instatiaion 
Install al bolts. 





Screw In bolts (1) until cover contacts 
{eylinder head tree of play, but do not yet 
tighten bots. 





Instatation: 
Tighten timing case cover bolts (2) in two 
‘steps and inen tighten Bolts (1) In two 


steps. 
Tightening torque". 











+ Reter to Specifications 


11-14/60.3 


114.085 REMOVING AND INSTALLING 
OR REPLACING RIGHT UPPER 
TIMING CASE COVER 


Unscrew screw for oll dipstick guide tube. 


Remove right cylinder head cover = roter to 
1412 006, 





Unscrew nut 


Remove aif cleaner upper section together 
3 Replace O-ring 


‘with mass alr Now sensor 





Remove chain tensioner. Unscrew timing ease cover bolts 
Instatation: 
Replace gasket 
Tightening torque’ 


Unscrew comshan sender screw. Instatation 
Clean sealing surtaces. 
Remove protective sheet on gaskets! 

















+ Reter to Specitications L Ses 








Important! 
Replace seal of oll supply tor hydraulic 
tensioning element in timing case cover. 
Only use orignal BMW parts or repace- 
mons. 


Instatation 
Check for correct seating of dowel sleeves 
0) 

Coat corners of joint surtaces between cy: 
linder head and eylinder head gasket with 
quid sealant Hylomar $0 32 Special”. 


Instatation: 





Screw in bolts (1) until cover contacts 
cylinder head free of play, But co not yet 
‘ighten botts, 


Installation 
‘Tighten timing ease cover bolts (2) In two 
‘steps and then tighten bolts (1 In two. 


steps. 
Tightening torque’ 


+ Reter to Specitications 
“Source of Supply: BMW Parts 


11-14/60.5 











1114141 REPLACING RADIAL OIL SEAL 
IN LOWER TIMING CASE 
COVER 


Remove nub for vibration damper - rotor 10 
1123031, 





112 280 (contains Special Too! 11 2 983) 


Instatation: 
Instat radial oll seal In timing case cover 
Mush using Special Too! 11 1220 and 
‘contral bolt 





11-14/60.6 




















11.14 151 Replacing Racial sea! on 
Crankshatt (transmission 
end) 


Removing tlywhee!, 
see 11 22.000, 


Removing part of the oll pan screws. 


Rear end cover; untasten screws, 


Instaiation instruction: 
Drive radial sea! into end cover using special 
tools 00 5 500 and 11 1 230. 











conse 





Installation instruction: 
Clean sealing face and replace gasket. 
‘Check that bushes are correctly located, 


Instaliation instruction: 
Fit special too! 11 2390 on crankshaft. 
Coat sealing lip of radia! seal with ol. 
Sikde on cover and tighten down. 


11-22/60.1 


11 22.500 Removing and installing or 
replacing flywheel 


(Remove clutch) 


‘Block Mywheet with spacial toot 11 2070. 





(Me02.0 litre up to 11.99, 


Cautiont 
Release and tighten ywheel (dual mass 
‘ywheel) only with special tool 11 3 380 
For ightening torque, 

‘ater to Technical Data 19 22 1AZ 





AN 004.0 ire and MO’ litre ater 11.93, 


Caution? 
Reloase and tighten fiywheet (dual mass 
flywheel) only with special tool 11 4180, 

For tightening torque, refer to Technical Data 
MRR HAZ 

















Instatation note. 
‘Clean thread for tlywhee! bolts in crankshatt 


Instatation note: 
The flywheel 2MS) has @ special (shorter) 
ited Sleeve. 


Caution: 
Replace only by original BMW spare part. 


Instaltation note: 
The position of the fited sieave (1) inthe dual 


‘mass Miywheet is marked by two notches next 
tothe bolt hole 


Caution! 
Fiywhel bts area component prof he 

Do not fit flywheel botts with bolt seating 
‘compound. 

Lightly lf vend of bolts. 

Only tighten to specified tightening torque 
Overtightened flywheel bolts can cause the 
‘special tool to break during subsequent disas- 


11-23/60.1 


11.23.010 Removing and installing or | 
replacing vibration damper 


Release vibration damper bolts. 








note: 

Leftnand thread. ‘Align fitted Nove n vibration damper with hited 
Remove fan, use special tools 11 5 040 and ‘ tocar 

11.5050 for his purpose, 


ng pin 
Fit vibration damper bolts 


\ For tightening torque, 
refer to Technical Oata 14 29.342 














Romove drive bet for alternator, 
refer to 11 28010 


Release pulley on water pump, 
Hold water pump pulley with drive belt and 
release screws, 





11-23/60.2 




















11 29.031 Removing and installing or 
‘replacing hub for vibration 
damper 


Remove vibration damper, reter to 11 29 010 


Remove protective plate at tront 


Remove cooling air duct for alternator at 
fengine mount. 


Observe fitted locating pin! 
Secure special too! 11 2 450 to hub for vibra: 


tion damper. 
Release central bolt 





won 


wnze 





Instatation note: 
Fit special too! 11 3.460 on special toot 
11.2450, Special tool 11 3460 is magnetic 


Select 0’ position and mark on socket. 
Firmly tighten central bolt with joint torque 
and torquing angle, 

For tightening torque, 

‘eter to Technical Data 11 23 202 


11-28/60.1 





1128010 REPLACING DRIVE BELT FOR Loosen mut (1 lacken se crve 
ALTERNATOR: belt, Geass 

Remove cape rom collector and ips, 

Unrcrow acrows, 





Disconnect intake hose between throttle. 
valve assembly and mass alr flow sensor. 








Unscrew tan using Special Tools 115040 S\N unscrew n ts (1) and bol (2). 
and 11 5080, iemove complete belt tensioner. 
Remove ripbed drive belt. 

Note arrangement of bed belt drive 
tatation: 
Check ribbed drive belt for traces of coolant 
| tnd ol, replacing hi necessary. 





” 
‘Aiways replace ribbed drive bett it itis 
dimled with nyarauite ol 





11-31/60.1 


11.31 010 Adjusting camshaft timing 


Reter to 11 31 010 
Repair Manual 7 Series £38 


14.31 011 Replacing lett camshatt 


{intake or exhaust end as required) 
(cylinder row 5-8) 


Roter to 11.31 011 
Repair Manual 7 Serion £38, 


11.31 015 Replacing right camshaft 


{lotake or exhaust end as requires) 
{ejtinder tow $4) 


Roter to 1131018 
Repair Manual 7 Series £38 














11.41 000 REMOVING ANO INSTALLING 
(OR REPLACING O1L PUMP 


Remove complete oll pan lower section - 
toler to 11-13.020. 
Unscrew sprocket bolts. 


Instatation: 
Tightening torque, 


Remove sprocket together with chain, 


Unscrew ol! pump bolts. 


nstatation 
Tightening torque’ 


Remove olt pump. 


Pull 
1) untinered ot pipe and 
2 pure ol pipe 
‘out of crankcase. 


Instatation 
Check sea, roplacing itt necessary, 
{Lubricate seat ightly with ot. 


Important! 


Ensure that seal is not damaged on edge 
ot case, 


+ Reter to Speeitications 




































































Instatation 
Instat pure oll pipe in crankcase, 
‘Check seal, replacing it f necessary. 


Instatation 
Check seat in ol! pump, replacing tit 
necessary. 


Instatiation, 
Turn back hexagon adapter into oll pump 
as far as stop. 


Instatation: 
‘Mount oll pump and tighten bots (and 2). 
Tightening torque 


+ Reter to Specifications. 


11-41/60.2 








‘Tightening torque’ 


Instatation 
‘Agjust chan sag (10 = 2 mm) by tuening 
‘hexagon adapter In ot pump. 

Install and tighten bot. 

‘Tightening torque’. 


+ Reter to Specitications 


11-42/60.1 





1142020 REMOVING ANO INSTALLING, 
‘SEALING OR REPLACING. 
FULL FLOW OW FILTER, 


Remove aternator-reter to 12 31 020, 
Disconnect oll hoses at carrer, 


‘Unscrew bol (1). 
Lin out hoses upwards, 
Anstatation: 
Check seals, replacing them If necessary. 
rack arrangement oto hoses. 

it 


Used 
3 Pure oll 


Unscrew oll drain pipe at ol titer, 


Instatation: 
‘Check sea, replacing ltt necessary. 
‘Tightening torque’. 


Unscrew oll drain pipe atoll pan. 
nstata 


tion: 
Check seal, replacing lt necessary. 
Tightening torque". 


+ eter to Specitications 








Unscrew bolt and nuts, 
Remove olt iter. 


Instatation: 
Tightening torque 


instataton 
‘Screw back adjusting hexagon Into ol titer 
{38 ar a3 possioe Using a hexagon socket 
wey 


Instatation 
‘Mount on upper timing case cover with 
both nuts. 


Instataton: 
Turn adjusting hexagon with help of hexa- 

{G0N socket key until there Is contact on the 
alternator tree of play, but "do not preload”, 


+ Reterto Spectications 


Installation: 
Insta bolts and tighten bolt and both nuts 
‘Tightening torque". 





* eter to Specitications 


11-51/60.1 


1151 000 REMOVING AND INSTALLING. 
‘OR REPLACING WATER PUMP 


LUnserow heat shields at lett and right hand | 
‘sides of tront axle carrer 


‘Unscrew bolts and remove water pump. 








Instatation 
Check for correct seating of dowel sleeves 
lean seating surtaces 

Replace gasket 


Unscrew tront and rear engine splash 
‘quaras. 














‘with thermostat 
Disconnect coolant hose at thermostat 
housing. 


old water pump pulley ight with help of 
ribbed drive belt and unscrew bolts 


Instataion 
‘Tightening torque’, 








+ Reter to Specitications 


11-51/60.2 





1151 011 Replacing pulley on water 
pump 


Remove drive belt for alternator, 
rater to 11 28 010 


Hold water pump pulley with drive belt and 
release scrows 


11-53/60.1 




















113.000 REMOVING AND INSTALLING 
‘OR REPLACING COOLANT 
THERMOSTAT 


Remove tront engine splash guard. 


Remove ait cleaner upper section together 
with mass allow sensor. 


Disconnect coolant hose at cover of ther- 

‘mostat housing. 

Unscrew bols of thermostat housing cover. 

Remove thermostat housing togetner win 
s. 


Instataton: 
‘Tightening torque’, 


Replace gasket. 

Fiitcooling system « reter to Group 17 

Bleed and eheck cooling system for leaks ~ 
10 Group 17, 





+ Reter to Specifications 





8 of wiring on back of right 


Place coolant expansion tank aside, 
meet plugs 

Unclip agnosis socket (tm holder, 

01 


isconnect engine plug (2) 
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Unscrew coolant collector Bolts. 


Jnstaiation: 
Tightening torque". 


Unscrew coolant collector bolts. 


Instataticn 


98 
Tightening torque 


+ Reter to Specitications 


11-61/60.1 





























11.61 050 Removing and installing 
intake manifold 


Check detect code memory 
Switch off ignition. 

Unciip screw caps on covering or cylinder 
hnead cover 

Release screws. 

Remove covering for cylinder head cover 


Remove hose clips at idle actuator and tote 
body, 


Release plug-and-socket connection on air 
‘mass meter 


Release clips 
Remove upper section of air cleaner together 
with at mass meter 












































Unclip screw caps. 
screws. 
Remove covering for right cylinder head cover. 


Jack up vehicle 
Disconnect plug-and-socket connection atoll 
level switch, 


Disconnect plug and socket connections at 
‘ignition colts 


Disconnect plug-and-socket connections. 
1) Knock sensor cylinders 3 and 4 


refer to 12 14610 


11-61/60.2 



































Disconnect plugs. 
1 Diagnosis plug (unelip in holder) 
2 Engine plug 



































Unscrew screws of holder (1) for collector 


Disconnect inrotle cab. 
‘Compress nipple mounts on both retainers 
‘and press out of operating lover 


r088 nipple out of nipple mounts. 
‘Take cable out of nipple mounts, 


Take cable (2) out of rubber mount (1). 
‘Take rubber mount (1) out of Holder 
Remove throtte cable. 


11-61/60.3 








Remove covering for left cylinder head cover 
(cylinder row 5-8). 


Disconnect plug-and-socket connections of 
Ignition coils. 



































Remove throttle operating (Bowden) cable Disconnect plug-and-socket connections 
trom holder (1). 1 Camsnatt sensor 
2 Knock sensor cylinders § and 6 
3° Knock sensor cylinders 7 and 8 
Interchanging plug-and-socket connections 
3 ‘engine damage! 
es on knock sensors, 
reterto 1214611 
For cruise control (tempomat) 
‘Run tempomat operating cable (1) unde 
{rote operating cable (2). 














Coolant expansion tank. 


‘Arrangement of tempomat operating cable on 
cylinder head cover. 




















1 Tank ventiation 















































11-61/60.5 

























Disconnect hose (1) from end cover (2) on rear 
of manifold 


Release bolts on right and lett 
Remove manifold by pulling upward. 







fe ee 
eee 








Note, 
Version + codes. 

Ventilation pipe titted Repair detect, delete detect code memory. 
Release screws, 


Caution! 
ull ond cover for pressure contro! valve 
‘straight back to ensure ventilation pipe (1) is, 
not damaged, 


Installation 
‘Check sealing ring and gasket, replace it 
necessary 


Note: 
Version 2 
eration pps and ond cover comecte wth 


move clip and pull engine ventilation pipe 


Installation note: 
‘Check seal, replace f necessary, 


11-62/60.1 


1162142 REMOVING ANO INSTALLING. 
(OF REPLACING BOTH LEFT. 
EXHAUST MANIFOLDS 


bly = reler to Gr. 18, 












‘cleaner upper section 


Unscrew bolts of let and right engine 
‘mounts at bottom, 


Instatation: 
Tightening torque’. 








MW applicable, remove rear engine splash 
guard, 











+ Reterto Specitications: 











W applicable, unscrew bos of center of 
Gravity mount to front axle carrier. 
Unscrew left heat shields on tront axle 
carrer. 


Unscrew manitoid botts. 


Instatavion 
‘Tightening torque’ 


Rlemove manifolds downwards. 


Instatation: 
Litt and lower engine using Special Too! 
(00.0200 attached at front eye. 

Important! 

Ensure clearance between engine and tie: 
wall. 


Check for correct Instaed position of 
manitolas 


+ Reterto Specitications 


11-62/60.2 


Instatation: 


S o Replace gaskets. 
vy (CTC ‘Gasket beads taco exhaust manifolds! 
| SBic 





11-62/60.3 


1162 142 REMOVING AND INSTALLING 
‘OR REPLACING BOTH RIGHT 
EXHAUST MANIFOLOS 


Remove manifolds upwards. 


Remove manitold for cylinders 24 first! 
Roomove exhaust assembly «refer to Gr. 18. 


tight heat shields on tront axle 


Remove Instatation 
Cartier at fet and right hand sides, 


Roplace gaskets 
‘beads lace exhaust maniiolds! 








MW applicable, remove rear engine splash 
guard. 














Remove washing Muld tank 
Unscrew manifold bolts, 


{nstataion 
‘Tightening torque’ 


+ eter to Specitications 
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Notes on ignition system, DME (Digital Motor Electronics) and engine electrical 
‘equipment * 

Static high-tension distribution 
Disconnecting battery .. 
Notes on removal and installation of electronic control units. 
Component testing 

Jumper start .. 
‘Jumper start with cellular telephone 
Distributor cap ~ replace 
Distributor rotor ~ replace .. 
Spark plugs ~ replace .. = 
Spark plug connector — replace one 
Ignition coil (M20, M30, M40) ~ check . 
Ignition coil (M50, M60) ~ check ...... 
Secondary voltage ~ check with aid of test adapters 12 7 040 . 
Standard oscillograph “ 
Oscillographs of ignition coils of diferent manufacturers 
Ignition coil defect . 

Spark plug defect ... 
Other defect patterns with evaluation 
Defect in injection system ..... 
Further notes on troubleshooting. 
Secondary signal for static high-tension distribution (special tool 12 7 030) - check . 
Ignition coil (M20, M30, M40) ~ replace ee : 
Ignition coil (M50) - replace 
Ignition coil ($38 B38) — replace 
Ignition coil (M60) ~ replace 
Cylinder reference sensor (M20, M30, $38 B36) — replace 
Cylinder reference sensor (S38 B38) — replace .. 
Cylinder reference sensor (camshaft sensor M50) ~ replace .. 
Cylinder reference sensor (camshaft sensor M60) ~ replace 
Pulse generator (M20, M30, M40, $38 B36) replace .. 
Pulse generator (S38 838) — replace 

Pulse generator (M50) — replace 
Pulse generator (M60) — replace 
RPM sensor (M21) — replace and adjust ....... 
Control unit (Digital Motor Electronics (DME)) — replace... 
Knock sensor (M50) — replace ... 
Knock sensors, right (cylinders 1-4, M60) — replace .. 
Knock sensors, left (cylinder 5-8, M60) ~ replace 
Relay assignments engine wiring harness (M20, M30, M40, M50) . 
Relay assignments engine wiring harness (M51) eiceiaiem 
Relay assignments engine wiring harness (M60) 
Relay for glow plugs ~ remove and install or replace 
Glow plugs, all ~ check 
Glow plugs, all - replace 
‘Alternator and voltage regulator ~ check 
‘Alternator (M20, M21, M30, M40, S38) ~ remove and install 
Alternator (M50) ~ remove and install : 
Alternator (M51) ~ remove and install replace 
‘Alternator (M60) — remove and install - replace 
Alternator drive belt (M20, M30, M40) ~ check/tension 
Alternator pulley — replace . 
Voltage regulator ~ replace... 
Starter (M20, M21, M30, S38) ~ remove and install 
Starter (M40) - remove and install or replace 
Starter (M50) — remove and install... 
Starter (M51) ~ remove and install or replace .. 
Starter (M60) — remove and install or replace 
Fuel heater ~ replace 
Safety path of electronic engine power control (EML) — 
Pedal position sensor — remove and install or places 
Accelerator with electronic engine power control — adjust 
On-board diagnosis 5 

Defect code example: NZC water 
Table: Defect code «nn 










































































































































For M43 engine refer to “Repair Manual 3 Series E36” 
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INSTRUCTIONS FOR WORKING ON IGNITION SYSTEM, DME (DIGITAL MOTOR ELEC- 
TRONICS) AND ENGINE ELECTRICAL EQUIPMENT 


Precasions! 
= Always switch off ignition before working on ignition system. 


Never touch components under voltage while engine Is running 
Dangerous high voltage! 





= Always remove OME master relay for the compression test to avotd ect 
Ignition colts by Ignition tinal stages of the OME control unit 
Dangerous high tension! 


= Always switch off ignition betore connecting / disconnecting Service Tester, other 
testers and adapters or replacing components! 


= Secondary (nigh 
kohms, 








son) side of ignition system must be loaded with at least 4 





= Never start engine atter removing distributor cap or disconnecting wire (terminal 4) 


‘on ignition coll (termina 4), 
= Never connect a shielded capacitor or test lamp on ignition coll terminal 1 
= Never connect ignition coll terminal 1 wire to ground or Bs. 


‘Consequently terminal 1 wire may not be used to Interlock starting when service 
Instating a burglar alarm system. 


Direct ignition System (Without Distributor: 


= Engine must never be started alter disconnection of the secondary citcult, Le. dls- 
connection of connectors on spark plugs and ground connection (terminal 43). 


= There is dangerous nigh tension in or on 


Ignition coW'terminal 4 
(Cauton! approx, 40 KV high tension) and 

terminal 1 wire trom ignition coll 10 OME control unit 
(Cauton! approx. 350 V high tension at terminal 1). 





= Ban 
running engine. 


18 wires on alternator and starter may not be disconnected on a 





Disconnecting Battery 


Important! 
Disconnecting the car battery will erase the fault memories of contro! units. 
Consequently always interrogate fault memories and have faults printed with help of a 
[BMW Service Tester belore disconnecting the battery. 

Investigate stored taults. 

‘The radio can only be operated atter disconnection of the battery by entering the radio, 
‘code again, 60 that the customer should first be asked for his radio code card. 

Note stored stations $0 th 

‘The stored data of the on-board computer 
IY car a titted with an infrared locking system, al Keys must be recoded 
Reter to Car ElectrieElectronic Test Plan for additional information. 









INSTRUCTIONS FOR REMOVING AND INSTALLING ELECTRONIC CONTROL UNITS 


Ignition must always be switched otf belore disconnecting or connecting control unit 
plugs. 

Removal and instalation of components, relays, fuses, etc. could cause the storage of 
faults In taut memories of control units capable of seli-aiagnosis. 

Consequently fauit memories must always be interrogated after working on the electrc- 
al system 

Stored faults must be investigated and cancelie. 


Note Wnen Replacing OME (Digital Motor Electronics) Control Unit 


Each control unit is programed with certain basic vatues, which serve as mean valves. 
The contro! unit receives diferent input values, depending on engine condition, which 
_are compared with ihe stored values. 

The adaptive system compares the Input values with the stored map values, 

Appropriate correction commands are sent to the concerned drive elements. 

H, for example, the OME control unit would be without current for @ long time (more 
‘man one hour), its adaptive system would lose the stored values. 

‘After re-operation of a cancelled oF installation of a new control unit the Input values of 
2 pertinent engine must be read in and stored lor the adaptive system. 

{his procedure coukd tad 10 erate Wing and disturbed overrunning ofthe engine 
Depending on the engine it could require some time betore 
the engine condition. 











Alves are adapted 





Consequently there must be conformance withthe following procedures betore repiac- 
‘Ing @ OME control unit oF operating a control unit which had been disconnected, 





tn 
peed. 

Interrogate taut memories and has 

Investigate stored tauns 





‘contro! unit and drive car at east § minutes while changing the engine 





jauits printed with help of a BMW Service Tester. 
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CHECKING COMPONENTS. 


‘Note: 
Reter to Construction Group Repair Mar 
‘Avways contorm with safety precautions and accident prevention regulations whenever 
carrying out tests oF work on engine electric and electronic components, 








-Atways disconnect plugs of control units oF components before checking electric wires. 


Testing Alds: 
Concerned wiring diagrams and current flow diagrams can be found In the binders for 
"Car Electric Electronic Test Plan ~ 3 Series € 36° 











Only use appropriste test leads, adapter leads 
tions), terminals and test clips. 





to concerned repairing insiruc- 


Test values for checking components are contained in the Car Electric / Electronic Test 
Pian. 
‘Also retet to the Technical Oata microtiche for other specifications. 


OUTSIDE STARTING AID 
0 not start the engine with help of starting sprays. 


Preparations: 
‘Conform with the foltowing when starting engine with starting cable. 
Ensure that starting cable wires are o 

‘Only use tuse-protected starting cable: 
Check whether the current supplying battery has 12 V voltage, 
engine Is started trom battery of another car, ensure that there Is no contact between 
the bodies of both cars, 











Caution! 
‘Never touch Ignition system components under current - dangerous high tensiont 


Procedures: 
‘Aways conioem with the procedures to avoid inry to persons or damage to pars 
Sciect range Pin cara with an automatic ranamission and oppiy the paring rae, 
ovens vr of crs wits mara ones imo natal py pak 
Ernvore at th starting cables cannot get caught in rotating pan 
First connect both postive pols ofthe batteries with ane matin 
Use the postive connection point inthe engine compartment fr 
Inthe tank. 

Than connect the socona 










Caution! 
Never connect the second starting cable (black) on the negative pole of the battery in 
the car to be started, Produced gas could be ignited by sparks ~ danger of explosion! 





11 the battery n the car supplying power Is weak, start the engine of this car and let It 





‘tun at idling speed. 
“After the engine of the car to be started has started up, frst disconnect the starting 
cable on the negative pole / ground connection. Then remove the starting cable trom 





the positive poles. 


OUTSIDE STARTING AIR AND CAR TELEPHONE 


Siemens © 
‘When starting the engine with help of the battery In a ditferent vehicle ensure that the 
Siemens C 2 telephone Is not damaged through overvottage, 

Disconnect the sender and receiver from the electrical system prior to starting the 
‘engine with outside help, 





Siemens C 3 and Motorola C 451: 
‘Senders and recelvers of Slemens C 3 and Motorola C 481 car telephones have over- 
voltage protection, but calls may not be made while starting the engine with outside 
het 





the pertinent operating instructions of other type and other make car 





Nephones. 
Win doubt, dlsconnect the senderirecelver from the electrical system. 
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FAY 


| 








Note: 
Troubleshooting engine electric! 

electronic system since introduction of 
M 1.1 ~ see electricielectronic test plan. 


Can be recognized on the increment 
whee (1) for sender-type Motronics, 





1211 091 REPLACING DISTRIBUTOR 
‘CAP 


‘Take off cover. 


Instatation: 
Engage cover In holder, 


Pull off shielded plug connector. 


Instaltation: 
Numbering of electric leads and cap 
(e.g. 5) must be Identical 

ZS = ignition colt 

‘Applicable for M 20 and M 30 engines. 





Noto: 
M20/M30:1-5-3-6-2-4 





Unscrew fan — left-hand threads! 
Use Special Tools 11 5 030 / 040. 
Unscrew and push up fan cow! 


Unscrew bolts and take off distributor. 


Caution! 
Danger of cutting hands on radiator 
fins. 


instalation. 
Check seal, replacing It necessary. 





12.11.111 REPLACING DISTRIBUTOR 
ROTOR, 


Remove distributor cap ~ see 
12.11 091 


Cauto 
Danger of cutting hands on radiator 
tins. 


Unscrew screws with a 3 mm socket 
head key. 


Instatiavon 
Tightening torque’. 


Testing: 
Measure resistance’ 

Inspect surface and cast compound for 
cracks and traces of burning. 


* See Specifications 


12-12/1 











a2 











1212011 REPLACING SPARK PLUGS 


‘M20 / Ma: 
Remove spark plug connectors, 
Unscrew spark plugs using standard plug 





sang plug wrench 
‘and Special Tool 12 1 200, 

FRoter to tightening torque when working 
witnousSpecial Tool 12 1200. 


ao: 
Remove spark plug connectors. 
Unscrew spark plugs using Special Toot 
main 


Instatation: 
‘Tighten spark plugs using Special Toots 12 
1 47h and 12 1200 

Reter to tightening torque" when working 
‘without Special Tool 12 1200. 


‘38 
Remove spark plug connectors. 
Unscrew spark plugs using Special Too! 
iin, 


Anstalation 
‘Tighten spark plugs using Special Tools 12, 
1i7tand 12.1172, 

Reter to tightening torque’ when working 
‘without Special Too! 121.172, 








$10 Speeitications 


















a 




















180 / M60: 
Unscrew cover on cylinder head cover. 


= wD = Unscrew ignition colts. 
y: 
a 


Instataton 
Ground straps of cylinder head cover must 
'be secured on ignition colls of cylinders 3 
and 6 

‘Tightening torque’ 


Unscrew spark plugs using Special Too! 
win 


instalation 
Tighten spark plugs using Special Toots 12 
1471 and 12 1200. 

Reter to tightening torque" when working 
without Special Toot 12 1 200. 


+ Reter to Specitications 
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1212072 REPLACING ONE SPARK 
PLUG CONNECTOR 


Cut off ignition lead close to the 
connector, 


Strip Ignition tead 6mm (1/4") with 
stripping pllers* (1.5 mm / 0.059" lead 
‘cross section size 








Place coupling on Ignition lead and 
‘squeeze on wire end first with Special 
Tool 12 1 080) 





Place connector flush with pllers and 
‘squeeze on. 


* Source of Supply: HWB 





Place ignition lead in Special Too! 
121 096 and slide into spark plug 
‘connector until the coupling Is heard 
to engage. 

W applicable, spray with lubricant 
(Special Too! 12 1 098), 
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1213009 CHECKING IGNITION COIL 
(M20, M30, M40) 


Mutimoter Test (4 06): 
Measure resistance 





mndary col Between 


terminals 15 and 210% 





Check tha €ast compound of ihe primary 
Coll earrer for halline cracks. 

'W gray material has run out atthe edges of 
‘he coll carrer this Is Indication fora tauty 
‘ignition final stage in the OME contro! unit. 


























1213009 CHECKING IGNITION Con. 
(so, 160) 


Roter to precautions on page 12-01. 


‘Wiring Dlagram of ignition Coit In Direct 
gntion System: 


Janition Coll Plug Pin Connections 


1 Terminal 18 
2 Terminal 4a 
3 Terminal t 


Resistance Test: 
Primary coll specification » 0.4 .. 0.8 0 
Resistance of the secondary coll cannot be 
measured 


‘Check the cast compound of the primary 
‘col carrier for haltine cracks. 

NH gray material has run out at the edges of 
‘the coll carrier, this 1 indication for a faulty 
goition final stage in the OME control unt. 
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1213... CHECKING SECONDARY 
VOLTAGE USING TEST 
ADAPTER KIT 127 080 


18 can be carried out with 





Secondary voltage test 
Ditferent make Ignition coll compari 
ignition coll taunts 

Spark plug foun 

Injection system taunts 





Caution! 
Reter to precautions on page 12.011 


Connect Speciat Too! 12 7 043 to Special 
‘Tools 12 7°081 and Special Too! 127 042 
{or the BMW Service, 





Connecting Lead 12 7 083, 


Special Too! 12 7041 for instalation on the 
ignition cot 





‘Special Too! 12 7 042 for BMW Service 
Tester 

The high tension clip must be unscrewed 
{rom the service tester lead for connection 
{othe Service Tester. 


1a BMW Service Tester Is not avaliable, » 
Common workshop oscilloscope with test 
leads may be used. 

Special Too! 12 7 042 Is then replaced by a 
{est lead of the osciioscope. 

Triggering Is then accomplished externally 
via the Induction clip with primary voltage 
‘coming trom cylinder na. + 








Roter to precautions on page 12-01 
Switch off ignition 
Unscrew Ignition col cover. 


Firing order = 15-9-6-2-4 


Mount Specials Too! 12 7 041 on ignition 
colls and connect using Special Too! 
127083 
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M60: 
Roter to precautions on page 12.01 
‘Switch off Ignition. 

Unserew Ignition coll cover, 


Firing order = 1-5-46.6-9-7.2, 


‘Mount Specials Too! 12 7 081 on ignition 
Colls and connect using Special Toot 





Noto: 
Use the tong connecting lead of Special 
Too! 12 7 043 for connection of adapters 
Detween cylinder banks 1 and 5 





follows. 





Connect BMW Service Test 


Unscrew high tension clip trom the con: 
‘necting lead of the BMW Service Tester 
Connect Special Too! 12 7 042 o the high 
tension connecting lead of the BMW Ser- 
Vice Tester. 





Connect BMW Service Tester to diagnosis. 
‘socket (1) In the car. 

Connect Special Toot 12 7 042 (2) 10 high 
tension connecting lead (3) of the BMW. 
Service Tester, 

Connect trigger clip (4) of the BMW Service 
Tester to power supply lead of the ignition 
coll fr eylinger no. 1. 





BMW Service Tester 
Select Test Step 01 (engine) and atierwards 
Select Test Step 10 (mixture, exhaust), 





Enter the number of cylinders. 


‘Apply the parking brake and move the 
‘manwal transmission shit lever to neutral 
fr the automatic transmission selector 
lever to "P. 


‘Select the type of display of secondary 
voltage on the oscilloscope with key "R. 
Display of voltage (paral, in series, 
superposed) 
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15 


10 





NORMAL OSCILLOGRAPH 
1. Beginning of ignition vohage peak 
2. Ignition vottage peak 

3. Sparking voltage peak 

4 Sparking period 

5 Sparing Vonage tne 

7 








display. 
lon of Sparking voltage line and 





dying-out proces 
‘ating speed. 











bout 20 19 25 % lower than the actual 
value. 

‘The uniformity 
Is more importa 





Reter to “tault displays” on the following 





aiterences, 





Incase of gre 


Display with speed increased to approx. 
2000 rpm. 
Evaluation of ignition voltage peaks. 






8 


10 


20 





Series display. 
taling speed. 


Greater itterences can be recognized In 
{the ignition vonage displays. 

Allocation of a recognized faun to @ pent 
nent cylinder must be made with help of 
‘the type of dlaplay (in series, parala) 
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OSCILLOGRAPHS FROM DIFFERENT 
MAKE IGNITION COILS, 


Evaluation of ignition vonage peaks and 
ying-out process at ling speed, 


Make: Bremi 

1 Normal ignition voltage peak 
(6000 10 9000 V) 

2 Normal 


Make: Boru 
3 Normal ignition voltage peak 
4 Higher beginning of aying-out process 


Make: May & Christe 
5 Normal Ignition voltage peak 
Lower beginning of dying-out process 


Make: Bosch 

7. Lower Ignition voltage peak 

8 Normal beginning of dying-out process 
Note: 
‘AS compared with other makes of Ign 
tion colts the Ignition voltage peaks will 
bbe shortened very strongly at higher 
speeds, 








8 30 
10 20 
, 10 

3 
°. ° 
Perera war ay 
8 30 








6 ' 2 
3 

» 
a 

: 10 

° 0 

~ «© 

i ee. fe 
2 

6 2» 





Evaulation of sparking voltage peaks at en- 
‘gine speed Increased to approx. 2500 rpm. 


Make: Bremi 


1 Normal punaing up of sparking vonage 
2 Normal sparking period 
3 3104 gying-outs 


Moke: Boru 


1 Normal pullding-up of sparking vottage 
tine 

2 Normal sparking period 

3 Atleast 3 dying-outs 


Make: May & Christe 
1 No bullding-up of sparking voltage line 


2 Normal sparking period 
3. Atleast 5 dying-ous 


Make: Bosch 
1 Normal bulaing-up of sparking voltage 


line 
2 Long sparking period 


3 Atleast 3 dying-outs 
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IGNITION com. FAULTS 





Evaluation of ignition vottage peak 
‘ylng-out process at ialing speed. 


1 Beginning of dying-out processes with 
‘normal peaks upwards and downwards 


2 Beginning of aying-out processes 
strongly shortened 
Ignition colts detective! 


3 Beginning of dying-out processes down: 
wards missing 
Ignition coll is detective! 
ote: 


Higher ignition vottage peak is not 
always available. 








6 30 


8 20 














° 0 
20, “o 
9 0 
10 2 








Evaluation of sparking voltage tne at lting 
speed. 


1 Normal sparking period 
2 Normal dying-outs to sparking voltage 
‘ine 
nition colts oka 


1 Shorter sparking pertod 
2 Dying-outs to sparking votiage tne 
‘avalable only weakly 
Tgnition col fs detective! 


‘Much shorter sparking period 

2 Dying-outs to sparking voltage line 
missing 

‘Ignition colt is detective! 


{Ho sparking voltage tine. 
‘nition colt is detective 














Evaluation of sparking voltage line at 
engine speed Increased to approx, 1500, 
om 


1. Normal sparking period 
2 Normal dying-outs to sparking vot 
tine 
Jgnition colts okay. 





1) Shorter sparking periog 
2 Dying.outs to sparking voltage tine 
‘avaliable only weakty 
lgnition coll is detective! 


1. Normat sparking period 





ng 
Ignition coll is detective! 


6 » 





6 30 
0 0 
s 10 

° 





8 20 
10 20 

10 
° ° 











SPARK PLUG FAULTS. 
11 Normat ignition vonage peak 
sok 








3. High ignition vor 
Large electrode 





Evaluation of sparking period at isting 
speed. 


Normal sparking period. 
‘Spark plug is okay, 


Long sparking period, 
Small electrode gap, 


‘Shon sparking period 
Large electrode gap. 


12-13/8 


8 30 

10 20 
2 

5 10 








ig 9 

w9 » 

in —___——" 
; 

° ° 

= 0 
a 

6 » 

be in 
4 

: 0 

a 


OTHER FAULT DISPLAYS WITH EVALUA- 
TION 


Evaluation of sparking period and ignition 
‘voltage peaks at idling speed. 


1) Normal sparking pertog 
2 Normal ignition vonage peak 
‘gntion system Is okay, 





Long sparking period (1) with low Ignition 
voltage peak (2). 

Indicates low compression 

Fluctuating sparking period 

Ingieates contamination on spark plug 
(shunt) 


‘Short sparking period (1) with high ignition 
voltage peak (2). 

Constant but short sparking period: 
Indicates detective Ignition lead 

Note: 

‘The sparking voltage line could sometimes, 
‘be missing completely and the Ignition, 
‘voltage peak could rise very high, 











anton Voltage Too High: 


Electrode gap 


Compression 
Fuovair mixture 
Electrode temperature 
Electrode conaition 
Ignition teod 


Ignition Votage Too Low: 


Electrode gap 
‘Compression 

Fuovalr mixture 
Electrode temperature 
Electrode condition 





Fault in Injection System 


Evaluation of ignition vottage peak in re- 
‘sponse to sudden accelerator loads 


1 


Beginning of dying-out process is not 
‘much higher than ignition voltage peak, 
Injection system is OK. 


Beginning of dying-out process is consio- 
‘erably higher than ignition voltage peak. 
Fault in the Injection system: 

a) Lean mixture 

1b) Detective injection vaive 

<) Low compressions: 

















Additional fauit notes for 
troubleshooting 


For troubleshooting on the primary side of a 
‘single ignition col, use adapter tor primary 
‘current measurement - special tool 12 7 020. 





{terminal 1 signal isnot present on pin 1 in 
the diagosis plug, the external trigger signal 
for the Service Tester can be prepared with 
{he help of special too! 12 7 020. 





Connect BMW Service Tester, 
Select Engine Test Step 05. 


Enter number of cylinders (four 
‘Connect universal adapter to teste. 
‘Connect brown clip to ears ground. Attach 
‘lack terminal to terminal $ of spacial tool 
127020. 





there is no trigger signal in the diagnosis 
box fora cylinder engine, preselect a two 
eylinder on the Service Tester. 


The red inductive clip isnot used as only one 
cylinder is being tested 

Consequently the engine speed display will be 
100 low by factor 4 

‘Connect special too! 12 7 020 tothe ignition 
Coll being tested and the car's cable harness, 


Produce a stationary signal onthe oxcitloe- 
cope by pressing key R 


‘The sparking voltage line on the oscilloscope. 
will bo very nervous, a the fuel/air mixture 
‘swirl of a valve engine willbe greater than 
that of a 2-valve engine, 
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sanatencerignen 
spares: 
ene 
(special tool 12 7 030) 


Engine Test Stop 10 


Remove ignition coll. 

Clip special tool 12 7 030 on pertinent ignition 
Coll to be tested. 

Clip high tension clip around ignition lead. 


Connect ground lead of adapter to vehicle 
‘ground and ignition coll. Connect up diag 





‘connect black terminal of universal adaptor 
cable to Pin 1 of the primary adapter cable, 


Produce a stationary signal by pressing key R 
fon the test 





Note: 
Neighboring ignition leads could produce in- 
terterence on the screen ot the oscilloscope. 


Reter to the fault memories of engine control 
nits for additional troubleshooting 
interrogate fault memory and its fault reports 
‘afer to Electrical Troubleshooting Manual 


1219 011 Replacing ignition cot! 
(hi, woo 80) 


caution! 
Only work on the ignition unit withthe ignition 
‘switched off - dangerous high tension voltage, 
Note working instructions for ignition unit = 
‘00 Page 12-00. 





12.13 011 Replacing ignition coil (M50) 
cowiont 

‘Always swich off gnition before working on 
lantion system angerus Noh ension vo 
te woring instruction for gntion unt, se 
Page 12-0 














f Iaov proectv ap and gon Iameve ot ter soe 
| bowel ea seer or it inn 
| Urimsioncosneston terminal 1 and 1) rete oan 
ignoring org 119 1A 
Tessar kn os romeve on cal 
KK) 
| 
i Gass aizeaau 
tamer ender hed pata 
aston! 


Ensure that no dirt falls into the open ol filler 
neck 

Close ol fier neck once cover has been 
removed. 








+ Roter to Speciications 
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Unscrew bolts. 
ull out ignition colt 


Instaliation instruction: 
Ground straps ofthe cylinder head cover 
‘must be secured on the ignition coils for cylin: 
ors Sand 6, 


Caution! 
‘Mutual ground connection of ignition coils 
{wire 49) is screwed on front end of the eylin- 
er head. 


Bosch OME: 


‘A Primary coil of ignition col is controlied 
by the OME 

8 Ignition colt 

© 4a.« mutual ground connection on the 
‘secondary coils ofthe ignition colts 


Slomens MS 40: 

10 Measuring resistance installed in the 
‘mutual ground connection tor ignition 
Coils, The measuring resiatance Is required 
{oF fault recognition inthe 
‘cuit of the ignition coll, The fault is stored 
In the engine control unit of the Siemens 
Ms 40, 











Caution! 
To avoid destruction of the fault memory In a 
‘Siemens MS 40 engine control unit, only ign 
tion colls from "May & Christe™ may be Used. 
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1219091 Repicing ignition colt 


Untasten screws. 


Disconnect plug rom ignition coils 



































12 13.011 Replacing ignition coll (M 60) 


Untasten plug connections on ignition cows 


UUntasten screws on the ignition cols. 
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12.14 150 Replacing sensor for cylin- 
ez racopoiton (M20, M30, 
B96) 


Remove cover 
Sensor is fitted to ignition lead No. 6 
Disconnect suppressor plug from ignition ead, 
Disconnect sensor from ignition lead, 


M20 
Disconnect plug connection (2): remove 
cable, Fit new sensor. 


1 = Inductive impulse sensor 
2 Cylinder recognition sensor 


M30 
Disconnect plug connection - remove cable 
(2). Fitnew sensor. 


839036 
Untasten screw. 
ep. 
































838.636 
Unfasten plug (1. 


‘TOC sensor on vibration damper (2). 
‘Magnetic coupling on air pump (3). 


Removing fan and tan shroud including cover, 
seeGr 17 


Note 
Untasten water pipe, 


instalation instruction: 
Fit suppressor plug. 
‘See Construction Group, Pos. 12 12072 


Check sensor: 
‘Measure resistance’ of coll between leads 1 
‘and 2 


* Reter to Specitications 























12 14 150 Replacing sensor for 
der recognition (S38 


‘Switch off ignition 
Untasten screw, remove cover. 





Disconnect plug (3) 


TDC sensor on vibration @ 
‘Magnetic coupling fr vibration damper (1) 


Remove screw. 
Installation instruction: 
Replace Oving. 


Feead fault memory. 
Check stored fouls 
Cancel fault memory. 


12 14 180 Replacing sensor fr cyto. 
ition (camshaft 
se 


Function deseription, Bosch DME: 
Design: Inductive sensor: 

© Only recognizes speed of camshaft. 

+ Ditterent coding on sensor plug connec: 
tion to prevent mistaken identity withthe 
‘sensor on Siemens MS 40 engine control 
unit. 

= Fault memory in OME contrt unit. 

2 Troubleshooting refer to Electrical 
Troubleshooting Manual. 





Description for Siemens MS 40 Control Unt: 
‘Design: Angle impulse sensor 
“The speed and position of the camshaft 
is recognized. 

+ Position of amshattis recognized even 
at speed 0. ‘a 

+ The sensor is supplied with high frequency 
by the control unt. Phase displacement is 
‘evaluated by the control unit. 

+ Fault memory in MS 40 contro! unit. 

+ Troubleshooting - see Electrical Trouble- 
‘shooting Manual, 








Mark plug (2) on cable harness and discon 
eet it 




















1M $0 TU (VANOS « Variable Camshatt Controt) ‘Mark plug (2) on cable harness and discon- 
Disconnect plug connection on VANOS adjust- eet it 
nt. 


ment ur 









































1214150 REPLACING CYLINDER IDEN- 
TIFYING SENDER 
(Camshatt Sender) (M60) 





Disconnect plug (1). 


Disconnect plug (1). 


Unscrew screw. 



































1a 16108 Repeiog migra erie. 


Check that impulse sensor i firmly seated 
‘and not damaged. 





Note: 
Remove protective rail rom side. 


838 696 
Disconnect plug (2). 


























12 14155 Replacing pulse sensor 


‘Switch off ignition, 
Remove screw, remove cover, 


* Reter to Specifications 
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1214155 REPLACING PULSE SENDER. 
(50) 


Description of Bosch OME: 
‘Design: Induct 





aut memory in OME contol. 
‘roublesnooting rete to Car Ec 
Electronie Test Pian, 


Description of Slomens MS 40: 


Electronie Test Pan, 


Disconnect plug (3) 


























Unscrew screws, 
Remove cover 


Unscrew screw. 
Instanavon: 


Ensure that the sender wire does not scrape 
‘on the Increment gear after instalation. 


M50 TU VANOS (+ Varlable Camshatt Con- 
rol 


Unscrew oil pipe at VANOS control unit. 
Instatation: 


Check seas, replacing them it necessa 
Tightening torque’. ss iS 


Unscrow suspension eye botts, 


Instatation: 
‘Check connection of ground strap (1) 


* Rotor to Specitications 

















Mark location on wire harness and discon 
‘ect plug (3) 


+ Reter to Specifications 
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Checking Increment Gear 


M30 

1, TOC mark must be found at middle 
of atooth. 

2, Gap must be found atter 9 teeth 
{rom the TOC mark In the engine's 
direction of rotation. 

not, replace vibration damper. 


M20 

4, TDC mark must be found at middie 
of a tooth gap. 

2, Large gap must be found after one 
tooth from the TOC mark in the 
engine's direction of rotation. 

not, replace vibration damper. 





$38 

1, TOC mark must be found at beginn- 
Ing of the 121h tooth. 

2. Large gap must be found after 11 
teeth from the TOC mark In the 
engine's direction of rotation. 


M50. 

1, TOC mark must be found at middle 
of a tooth gap. 

2. Large gap must be found after 13, 
toeth from the TOC mark In the 
‘engine's direction of rotation. 








M40 

1, TDC mark must be found at middie 
of @ tooth gap. 

2. Bore for the dowel pin must be 
found after 11 teeth trom the TOC 
‘mark in the engine's direction of 
rotation. 
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1214 160 REPLACING AND ADJUSTING 
‘SPEED SEDER (M21) 


Disconnect plug; unscrew lead. 

























































































rea 











‘Adjusting: 
‘Turn crankshaft 40 mm (1.575") further 
than the TOC mark. 

‘Check whether dowel pin of the fly- 
wheel can be seen through take-up 
bbore of the speed sender. 

















‘Mount Special Too! 13 6 010 on the 
holder. Mount holder on the crankcase 
‘and push forward against the stop. 
This automatically adjusts the distance 
(A) required between the pin on the fly- 
‘wheel and speed sender (Special Too! 
19.6 010 Is 1.3 mm / 0.051" longer than 
the speed sender). 

‘Tighten the holder. 


Unscrew Special Too! 13.6 010 on the 
holder and pull it out. 


Important! 
Holder must no longer be unscrewed 
‘on the engine block; only unscrew and 
pull out the special tool. 


Slide speed sender into holder. 
Screw speed sender. 


Distance A: clearance between pin an 
the flywheel and speed sender, 
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Boe 




















1214550 REPLACING CONTROL UNIT 
FOR DIGITAL ENGINE ELEC: 
TRONICS (OME) 


Interrogate tautt memories, 
‘Switch off ignition. 
Unscrew screws of cover, 
Remove cover. 


Remove control unit), 


Noto: 
Location of control units could differ de- 
‘pending on version date of the model 
Incase of doubt, remove con 

‘control unit and check the part number 
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12.14.60 REPLACING KNOCK SENSORS 
(450) 

Interrogate taut memory of engine control 

vnit. 

‘Switeh off ignition 


Remove complete collector -reter to Gr. 11. 


Caution! 

‘Mark plugs of knock sensors on the wire 
" 

Mixing up plugs of knock sensors would 

wad 10 engine damaget 


knock Sensor (1) for Cylinders 1 10.3 
Location: 


Below temperatu 
lating neck of ate 





Plug Is located below isle speed contro! 
{iale speed control not shown here. 
Mark plugs of knock sensors on wire 


harness! 
Disconnect plug (1). 





























‘Unscrew bol (1). 


Instaiation: 
Tightening torque’. 


Instatation 


Bearing surtace of knock sensor on en 


block must be clear 


Knock Sensor (2} for Cylinders 4 10.6 


Location: 
‘Above sorte, 


‘Unscrew screw (2) 


Instatation: 
Tightening torque’. 


+ Reter to Specitications 
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Instatation: 
Bearing surtace of knock sensor on engine 
block must be clean, 
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1214610 REPLACING KNOCK SENSORS 
ON RIGHT-HANO SIDE 
(Cylinders 1» 4, 460) 

Interrogate fault memories, 

‘Switch off Ignition, 

Unclip caps on screws for cover of cylinder 

hhoad cover. 


Unscrew screws. 
Remove cover trom cylinder head cover 


Loosen hose clamps on iale speed contro! 
‘and throttle valve assembly. 


Disconnect plug on mass alr tlow sensor. 


Unelip and remove alr cleaner upper see: 
tion together with mass alr tlow sensor. 






































um car 
Disconnect plug on oll level switch. 


Disconnect plugs on ignition coils, 


2 Knock sensor for cylinders 1 and 2 
3 Pulse sender (on vibration damper) 


Caution! 
Mixing up plugs of knock sensors would 
lead t0 engine damage! 


12-14/15 









































Disconnect plugs. 
1 Intake air temperature sensor 
2 Throttle valve potentiometer 
3. Idle speed control 


Disconnect plugs. 
1) Diagnosis socket (unetip trom holder) 
2 Engine plug 


‘Unscrew mutual ground wie of ignition 
Colls (3) close to rear engine suspension 





98 
2 Temperature sensor (white) tor 
ighal engine electronics (OME) 
































Remove holder (1) for cover of collector. 
Unscrew screws. 


Disconnect tnrotie cable, 
Compress nipple mounts at both retainers 
and press out of operating lever. 


Press nipple out of nipple mounts. 
Take cable out of nipple mounts. 


‘Take cable (2) out of rubber mount (1). 
‘Take rubber mount (1) out of holder, 
Remove throtle cable. 
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i; 








= 














OE 

















Unscrew cover of cylinder head cover at 
left-hand side (cylinder bank 5 - 8). 


Routing of Throttle Cable 
‘Take out of holder (1). 


Cars with Cruise Control 


Route cruise control cable (1) underneath 
throtte cable (2) 


Routing of Cruise Control Cable on Cyling- 
er Head Cover 






































Coolant Expansion Tank 
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Pull hose (1) off of end cover (2) on back 
‘of manos 


Unscrew bolts, 
Instataton: 
Tightening torque’, 
nt 
Pull off end cover together with pressure 


tegulating vaive straight back to avoid 
‘damaging vent pipe (1), 


Instatiaton 
Check seal and gasket, replacing them it 
necessary, 


Unscrew bots, 
Remove manitold upwards, 


{nstataton 
‘Tightening torque’ 


+ Reter to Specitications 




















Knock sensor 1 for eylingers 1 and 2 
Knock sensor 2 for cylinders 3 and 4 


Unscrew screws, 


Instataion 
‘Tightening torque’. 


Cautont 
Mixing up plugs of knock sensors would 
ead to engine damage. 


arto avold miaups. 


Interrogate taut memories. 


+ eter to Specitications, 
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1214611 REPLACING Xt 
‘ON LEFT-HAND 
(Cylinders 5 «8 


K SENSORS 
10 


eNO? 
Sit 
. Me) 


Disconnect plug on mass airflow sensor. 


LUnctip and remove air cleaner upper sec- 
tion together with mass airflow sensor. 



































Disconnect plugs on ignition colts. 


2 
3. Pulse sender (on vibration damper) 
Cautont 

Mixing up plugs of knock sensors wouta 
ead 10 engine damage! 
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Disconnect plugs. 
1) Intake air emperature sensor 
2 Throitle valve potentiometer 
3. Idle speed control 


Disconnect plugs. 
1 Diagnosis socket (unclip from holder) 
2 Engine plug 


Unscrew mutual ground wire of Ignition 
C.olls (3) close to rear engine suspension 
eye (4. 


Disconnect plugs of temperature sensors, 
1 Tempera 


2 ure 
digital engine electronics (OME) 









































Remove holder (1) for cover of collector. 
Unscrew screws. 


Disconnect throttle cable, 
Compress nipple mounts at both retainers 
and press out of operating lever. 


Press nipple out of nipple mounts. 
Take cable out of nipple mounts, 


‘Take cable (2) out of rubber mount (1), 
‘Take rudder mount (1) ot of holder. 
Remove throttle 


























Unscrew cover of cylinder head cover at 
leftshand side (cylinder bank 5-8) 


Routing of Throttle Cable 
Toke out of holder (1). 


Cars with Cruise Control 


‘Route cruise control cable (1) underneath 
{throttle cable 2). 


Routing of Cruise Control Cable on Cyling: 
‘er Head Cover 





























Disconnect plugs on ignition cols. 


2 Knock sensor for cylinders $ and 6 
13. Knock sensor fr cylinders 7 and 8 


Caution! 
‘Mixing up plugs of knock sensors would 
ead 10 engine damage! 


Disconnect plug (1). 
Pull off spit! nose (2) 

Unscrew screws at lef and right hand 
‘sides and place expansion tank aside, 


Coolant Expansion Tank 
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HN 





























Unscrew screws of witing ducts on eyting- — | ~ 


heads. 
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Pull hose (1) off of end cover (2) on back 
of maniots 


Unscrew bots, 
Instatavon 

Tightening torque’ 

Important! 

Pull olf end cover together with pressure 
Imguaing vse wai Back 10 wold 
‘damaging vent pipe (1), 


Instatavon 
Check seal and gasket, replacing them it 
necessary. 


Unscrew bots 
Remove maniiold upwards, 


Instatation 
Tightening torque. 


+ Reter to Specitications 














Knock sensor 1 for cylinders 1 and 2 
Knock sensor 2 for cylinders 3 and 4 


Unscrew screws. 


Instatavon 
Tightening torque" 


Knock Sensors tor Cylinders $8 
rain coolant. 


‘lemave water por on back of cylinder 
nea 
Unscrew bots 


Instatation 


+ Reter to Speeitications 
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Knock Sensor 3 
Unscrew screw. 


Jnstatation 
Tightening torque: 


Knock Sensor 4 
Unscrew screw 


Instatabon 
Tightening torque’ 


Caution! 
Mixing up plugs of knock sensors would 
ead t0 engine 

Routing of wires and connection of plugs 
‘must conform with original installation in 
ear to avold misups, 


+ Reter to Specitications 
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Relay allocation on engine 
cable hamess (M60). 


Untasten screws, 
Remove cover. 


1. Control unit or Digital Engine Contro! 
2 Control unit or Automatic Transmission 
3 Controt unit for ABS 


1. Main relay for engine contro! unit 
2. Relay for electrical tue! pump 
3. Relay for Lambda oxygen sensor heating 


Note: 
Depending on the mode! of the car the instal- 
lation location forthe relays can liter. In 
‘cases of doubt, extract different relays to 
check whether the desired function Interrupt 
has been achieved. 
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1221500 REMOVING AND INSTALLING 
‘OR REPLACING RELAY FOR 
GLOW PLUGS, 


Interrogate fault memory. 


Remove contro! unit (1). 


ress retaining hook back and pull contro! 


















































‘Tightening torque’ 
Wfuse has falled, always check for couse 


ot faut 
Continue with checking glow phigs - reter 
to 12 23 000. 


Unscrew positive lead. 
Tightening torque’ 


Removing the control unit willbe easier, if 
{the screws of the equipment carier are 
loosened frst. 


Relay is activated directly from control unit 
(of Digital Olesel Electronics. 


+ eter to Speeitications 
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Connections: 
Printed on control unit, 








Wire Color: Glow Plug Cyl 
Dlack/green 1 

8 —_dlackiviolet 
7 dlackiyetiow 
3 blacked 
2 blackwhite 
1 black/brown 


Continue with troubleshooting - refer to the 
Car Electric’Electronic Test Plan for Digital 
Diosel Electronics (ODE 2). 


























12 23.000 Checking all heater plugs. 
Battery voltage» 9 ¥. 


Disconnect plug connections from control unit 


oy 


Remove cover trom positive batery terminal. 


* Rater to Specifications: 






























































Pug Pin Connection: 


Printed on control unit. 
Pino: Wire Colors: Heater Plug, Cyl 
9 blackgreen 1 
8 lackviolet 2 
7 Blackyellow 3 
3 ‘ 
2 dlackwnite 5 
1 black-brown 6 
Caution! 
[Newer operate removed heater plugs - danger 
‘of injury and tive! 


‘Check with Boru fast tester 


Disconnect pug on contol unit 
‘Connect red end (1) ol este on batery pos 


tive 
Connect bive lead (2) of tester on battery 
‘ground. 


* Source of Supply: BMW Parts Service 











Per 








CCircut diagram - see 12-231. Install measur- 
Ing cable (special tool number 61 4473) in 
plug connection of heater plug being i 
pected. 


Connect black lead on test device to measur- 


ing cable. 


Wait until red famp ights up, equipment is 
teady for testing. 

ross start button on tester - green lamp 
Nights up. 


‘Needle in green zone: 
‘eater plug in good working order 





Needle n red zone: 
Heater plug is faulty. 
Time of test: approx. 12 seconds. 


Tost completed 
Red lamp lights up. 
Continue with next heater plug, 


Caution! 
Ia tauty heater pug a found ourng the est, 
‘Cs essential to also check the supply ead 
{rom the control unit to the heater plug. 
Example: Tightness of screw on heater plug, 


other disturbances occur even though the 
heater plugs are okay, check the activation of 
‘the heater plug relay, the heater plug relay it- 
‘seit and the 80 amp fuse on the heater plug 


1e0 tart the Etciical Troubleshooting 
nua Section 190, Oita Diet Be 
tones 
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Location of glow plugs 


Unscrew lead screw. 
Tightening torque’. 


+ Reter to Specifications: 




















Unscrew lead screw. 
Tightening torque 


Unscrew glow plugs using Special Too! 
422100. 


+ eter to Speeitications 
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12.91 000 Checking 3 phase ahoretr 


pment, 
‘Correct connections to charged battery 
Correct connections to alternator and 
starter motor 
‘Good ground connection between engine 


and body 
Tout Veo belt 


1 the battery charge tltae lights continu- 
‘ously: 


Remove voltage regulator and check carbon 
‘brushes, replacing W necessary 1231200. 
Menimum length “A” § mm 


Caution! 


‘Some alternators have normal regulators and 
‘some alternators have constant voltage regula: 
tore. 

‘The regulators are coded mechanically and 
must not be confused! 


Normal reguistor 














Constant voltage regulator 
Can be identiied by the mechanical coding. 


Under no circumstances may the constant 
voltage regulator be installed in vehicles with 
4 battery in the engine compartment. This 
‘would result in damage to the battery, 


Installation instruction: 
‘Check scraper rings for signe of weer, preck 
‘lon-turning if necessary and polishing. 
Connect up BMW SERVICE TESTER. 

‘Stan engine and compere readings with nomi- 
nal valves. 


the charge control ight gows out white the 
‘engine is running and the control voltage” is 
‘nol achieved, and i the osciiogram is okay 
(2s per illustration), the voltage regulator must 
‘be replaced 12 32 000. 


* Rete to Specifications: 






































12.31 020 Removing and installing 
21, M 30, M40, $38) ° 

Dlaconnect negative termina trom batery 

{Or pos. terminal on the firewat!). 

M21 / 30 batery under rear bench seat on 

rig 


M20/ Remove air fier with volume airflow 
sensor. 

Note: 

838 Removing fan and fan shroud, 208 Gr. 17 
Removing suction filter housing, see Gr. 13. 


Remove coolant sir hose. 
Loosen hose clamps. 


Note: 
M30 Remove coolant hose prior to disassem- 
bly. 


/Anernator: remove protective cover 


























Anernator: 
Untasten leads on connection Bs (term. 30) 
‘and Ds (term. 61), 


‘Tightening torque 12:31 142" 


* Reter to Speciications 





























Instatavon 
Ensure that tab ot the ribbed drive bett 
Contacting rotler engages inthe opening 















Remove cover trom connections. 
Unserew wi 
Tightening torque’. 


Unscrew screws. 
Remove alternator, 


* Refer to Specitication 
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1231 020 REMOVING AND INSTALLING 
OR REPLACING ALTERNATOR 
ast 


Disconnect battery ground eee 


aseraw cap onl Now ol ter and e- 
‘move oll ther 





Unscrew holder of engine oll pipes on 
anornator. 


‘Slacken ribbed drive 

Siachen the automate bait ensloner using 
8 sien lever (9. sor and long rent 

‘extensions 

‘Reply shot ratchet extension at frontend 




















Leave short section of extension inserted 
‘between belt tensioner and coolant pipe 
charge a pips. 

Bet tensioner remains preloaded 


Instatavon 
Pay attention to arrangement of belt 


Unscrew power steering supply ark 
screws on eng! 


ull cover ott of wire harness connections 
atternator 


on: 
Unscrew wi 
Tightening torque’ 


+ Reter to Speeitications 











‘Unscrew bolts of charge air cooler and 
EGR valve, 



















Unetip coolant expansion tank and lay 
asice, 


























q 
\ 

> 
Important! - Lower bracket. 
[a ee Ile 
Sti cccbanaing sop apiocson g O__ 
Ser ecemetng ty oer 
eae ex wenn ee 
phe cb fred nari A A 
oo (; a 























Re ne guard, 
Tightening torque". 











+ eter to Speeitications + eter to Specitications 
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1231020 REMOVING ANO INSTALLING. 
OR REPLACING ALTERNATOR 


Interrogete taut memories of control units 


‘8 dlaconnecting the battery will erase fault 
memories. 


Disconnect battery ground lead, 
eter to general information on page 12-011. 


Remove holder of vacuum hoses on fan 
com. 


Remove fan. 
Ungerew fan bot using Speci Toots 
115.040 and 11 508 


Important 
Leftnand tnreads. 


Instataton 
Tightening torque’. 


Remove fan cow. 
Rlomove clips at let and right hand sides 
‘and remove cow! upwards, 


+ Refer to Specitications 





‘Arrangement of Ribbed Drive Belt 


Instatiaton: 
Inspect ribbed drive belt for traces of 
‘coolant or oll replacing I W necessary. 


Loosen nuts (1 and 2) 10 loosen the ribbed 
rive bet. 


Instataton: 


| ata Mabed crv bet and cred arcor 


Tightening torque, 


Unscrew nuts (1) and bot (2). 
Remove ribbed drive belt tensioner. 


+ Reter to Specitications 


























Loosen nuts (1 and 2) of of fiter so that 
‘ll iter can be pulled forward about 4 mm. 


\Ynserewaternator mounting bons (1 and 
. 


Instataton: 
‘Tightening torque. 


Lum ear. 
Unscrew engine spiasn guards, 


Disconnect vent hose of alternator at 
aerator 


+ Reter to Specitications 


























Unscrew lower alternator mounting bolt 


Instatation 
‘Tightening torque’ 


Pull alternator forward. 
Unctip caps on connections. 
Unscrew connections. 


Instatiaon: 
Tightening torque’ 


Lower car. 
Take radiator hose out of clamp (1). 


‘Unclip radiator at let and right hand sides 
Dy pressing in retainers with a screwdriver. 


+ Refer to Speeitications 


























Instataton: 
Insert clips in radiator and compress util 
‘engagement is heard several times, 


Protect radiator with sheet metal plate (1) 
{0 avold damage while removing alternator 
‘Unscrew water pump pulley. 


Instatation: 
‘Tightening torque’. 


Pull ol titer forward slightly. 


‘neath oll iter mounting tab (2). 


ull alternator forward, 


+ Reterto Specifications 





























Remove aternator upwards. 

















1231 299 CHECKING AND TIGHTENING 
ALTERNATOR DRIVE BELT 
(M20, M90, M40) 





WU necessary, adjust tension of 
{he drive belt using Special Tool 11 5 020. 
‘The pulling hook must bear in the misdle 
of the spines 

The tester needle must be above the green 
‘F yellow zone of the scale 





Tightening Orive Be! 
‘Loosen nut (1) and turn tensioning whee! 
3) with approximately 7 Nm torque. 
Tighten nut (1) 

Recheck drive belt tension with the special 
tool tester and correct it necessary. 


Drive Bolt Tension Tester 
With a "new scale” for SR drive belts 
SR = Service reduces. 


1231... Replacing alternator pulley 
Untasten nut with special tool 127 110. 
Grip shaft of rotor with Allen key. 
Tightening torque 12:31 3AZ" 








* Refer to Technical Data 
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1232 000 REPLACING VOLTAGE 
REGULATOR 


Disconnect ground leads from batteries. 


Remove aternator ~ refer to 12.31 020. 
Unscrew cover. 


Unscrew screws. 
Remove voltage regulator. 


fecernry“trioz rato nine 
utr 12 34209 the 
Construction Group Repair Manual, 











* 





c 27 Installation: 
TONY, | Gn const suscs ana cnc tn 
\ yw Sion of the spring contact Deen 
Z omer nacoeey. 


a 
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12.41 020 Removing and installin 
starter motor (M 20, 
M30, S 38) 


Read fault memory. 
Disconnect negative battery terminal 





M2vM30 
Remove expansion tank - improves access to 
the screws, 

(On M21, remove support for manifold 


838 
Removing manifold for intake ar, soe Gr. 11 


Remove retaining nuts 
Tightening torque 


Instatiation instruction: 
Fl with eoolant™ and bleed cooling system - 
‘800 Pos. 17 0030. 


Notes on troubleshooting and disassembly of 
the starter motor, see 
‘Construction Group Repair Manual Gr.12. 


+ Reter to Specifications 
** Refer to Consumable Specifications 


12 41 020 Starter - Remove, install / re- 
Place (M40) 


‘See General Data, Gr. 12 00. 
Interrogate fault memory. 
Disconnect negative terminal on battery. Notes on troubleshooting and disassembling 


the starter motor, 300 
Construction Group Repsir Manual G12. 








Remove leads on starter motor, 
‘Tightening torque’ 








Unscrew screws and support. 
Tightening torque" 
Remove starter motor. 
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12.41 020 Removing and installing the 
‘starter motor (M 50) 


9, 
‘removing complete air manifold, see Gr. 13. 


Remove leads trom starter motor. 
Tightening torque" 


Unscrew screws and support. 
Tightening torque" 
Remove startor motor 


* Reter to Specifications 

















Instaliation instruction: 
Check starter pinion for damage. 

Check starter gear ring for damage prior to in- 
stallation of starter, 
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12 41 020 Removing and installing the 
starter motor (M51) 
‘See General Data Gr. 1200. 


Interogate fault memory 
Disconnect negative battery terminal, 


Unscrew screw of rear support for manitol. 


‘Unscrew ol dipstick screw, 


Cautiont 
nen engine ot eels igh, oi may rn ot 
colthe apaten 


Remove ol epetc. 


Installation instruction: 
Chock O-ring, replacing necessary 




































Unscrew wires on starter 
Tightening torque” 


Tightening torque" 


Unscrew starter below cit fiter. 


Instalation instruction. 
Check starter pinion for damage. 
eck tare gat ing for damage pir to 


‘Construction Group Repair Manual Gr 12. 


* Rater to Specifications 




















12.41 020 Removing and installing or 
replacing starter motor 
(M60) 


Note General Data Group 12-0. 
Disconnect negative battery termina 


Remove splash guard 


Remove heat bate plates on right. 
Unscrew bolts. 


















































Remove heat battle plate on starter motor, 
Unscrew bolts 


Remove heat bale plate from front of front 
ale carrer 


Untasten screw connection on starter motor 
ead. 
Tightening torque” 


* Reter to Specitications 
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Unscrew bots 
Tightening torquet 


Remove starter motor by iting out trom back 
of ring gear 


Remove starter downwards 


‘Check pinion on starter motor and 
roar aga on ito a 


onstruction Gp Reps Manual Gr 12 


* Rater to Specifications 
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1264 005 REPLACING FUEL HEATER 


‘The electronics for diese! titer heating 
Integrated in upper section of iter 
‘The Neating element and water level probe 
are integrated in upper section offer and 
‘can be replaced only togetner with the 
complete fuel fier. 


Caution’ 
‘Heating element could have temperature 
Lup to 190° C ~ danger of Injury! 








Wiring Diagram: 

1 NTC sensor for temperature of 
supplied tuo! 

2 heating element 

Term. 15: Battery positive switched In by 


Ignition switch 





= Fuel neater plug 


Plug Connections: 


Pin 1: Terminal 30 
Pin 2: Terminal 31 
Pin 3: Terminal 15, 


















































Description of Operation: 
Heater switches on: 
terminal 15 0n and 
fel temperature less than + 2 = 2°. 


iH 
{uel temperature more than « 7 = 2°C, 
‘During engine starting If system voltage 
‘drops below 7.5 V. 





Disconnect plug (2) for water level probe 
‘and plug (3) for uel heater. 


ross retainers and pull pipes (1 and 4) off 
Caution! 
Cate escaping fuel, 


Instatation 
Check seals and, i necessary, replace, 
Coat seals with acid-iee grease, 








Unscrew bolts and remove titer. 
Tightening torque". 




















Empty titer into @ sutable container, 


Instatation, 
Bleed tuel system refer to 13.81 320. 


+ Roter to Specitications 
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1270500 CHECKING SAFETY PATH OF 
ELECTRONIC ENGINE POWER 
‘CONTROL (EML) 


‘Noto: 
Inerrogate the taut memory of the EML 
‘control unit betore nstaling he test 
adapter 


Cars with 20 Pin EML Pug: 
Use test adapter, Special Too! 12 7 010011, 


Cars wit 25 Pin EML Plug: 
‘Special Tool 12 7 012 (adapter) must be 
Used between the EML wire harness and 
Special Too! 12 7 010011 (test adapter). 


‘Connect the BMW Service Tester (10 
measure speed) 


‘esting Procedures: 
Regulate test adapter 12 7 010011 10 
middle position "=". 

Take out goar (neutral), 

‘Start engine 

Roogulate idling speed with knurled whee! 
of the test adapter to at least 2500 rpm. 
Now operate brake pedal immediately. 

The engine speed must “immediately” drop 
to king speed. 

1 yes, the safety path Is OK. 

FRlepeat this test withthe clutch pedal in 
cars with a manual transmission. 


Refer to the Car Electrc/Electronic 
lan tor troubleshooting instruction 








‘Switch ignition of 
Rlomove adapter 
Connect plug. 


Noto: 
{nterrogate the taunt memory. 

Investigate the stored faults and eliminate 
the touts. 

Cancel the taut memory, 
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Installing Pedal Value Sender: 


Picture shows the opening In the pedal 
console. 


‘Turn pedal value sender untit mounting 
tabs (1 and 2) are located above the 
mounting bores of the pedal console. 


‘Then tilt the pedal value sender up- 
‘wards at an angle until It can be put 
through the opening In the pedal con- 
sole, 


Insert pedal value sender fully. 


























‘Tum pedal value sender until eye (1) 
‘put through the oval opening 
console, 


Eye (1) mounted in pedal console. 


‘Tum pedal value sender until eye (2) 
can be put through the oval opening 
of the pedal console. 

Screw on pedal valve sender. 


Mount plug. 

‘Adjust pedal value sender and check 

function ~ see Adjusting Accelerator in 
i 


272... 
Check satety path ~ see 12 70 500. 
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1272520 REMOVING AND INSTALLING 
‘OR REPLACING PEDAL 
VALUE SENDER 


‘Tum ignition of. 
Remove trim pane! for the dashboard 
at bottom left ~ see 51 45 180, 


Unscrew nut and pull lever off of the 
pedal value sender. 


Instatation. 
Adjust accelerator ~ see 1272... 


Unscrew both bolts. 
Disconnect plug. 


Instatation: 


Use spacers between the sender and 
pedal console. 


Removing Pedal Value Sender: 


‘Turn pedal value sender until eye (2) 
‘can be taken out through the opening. 




















‘Tum pedal value sender until eye (1) 
can be taken out. 


Tilt pedal valve sender until the clips 
Of the cover can be taken out of the 
‘opening first. 
Remove pedal value sender. 


‘Tum pedal value sender until eyes are 
again aligned with the hole pattern of 
the holder. 


























Installing Pedal Value Sender: 


Picture shows the opening In the pedal 
console. 


‘Turn pedal value sender until mounting 
tabs (1 and 2) are located above the 
‘mounting bores of the pedal console. 


Then tit the pedal value sender up- 
wards at an angle until It can be put 
through the opening In the pedal con- 
sole, 


Insert pedal valve sender fully, 



































Tum pede en sent un ye (1) 
put through the oval opening 
‘tine pedal consol, 


Eye (1) mounted in pedal console. 


‘Tum pedal value sender until eye (2) 
‘can be put through the oval opening 
Of the pedal console, 

‘Screw on pedal value sender. 


Mount plug. 
‘Adjust pedal value sender and check 
{unetlon ~ see Adjusting Accelerator in 


‘heck stiety path ~ ee 1270800, 
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1272... ADJUSTING ACCELERATOR 
PEDAL WITH ELECTRONIC 
ENGINE POWER CONTROL 


1. idle Position 

Loosen hexagon nut (1) on pedal valve 
sender. 

Produce a gap A of 3 mm (0.118") or 

2 mm (0.079") for 524 td betw. the ac 
elerator pedal shaft and Idle stop (2). 
‘Tighten hexagon nut (1) on pedal 
value sender to correct torque’. 
‘Support lever on pedal value sender 
while tightening. 


Full Lond Poaltion 


2) Manual Transmission 
‘Operate accelerator pedal to kickdown 
pressure point In the pedal value send- 
er. Turn knurled head screw (3) to bear 
(on the accelerator pedal In this posl- 
ton and lock. 


>) Automatic Transmission 
Operate-accelerator pedal to kickdown 
pressure point in the pedal value send- 
er. Adjust knurled head screw (3) in 
this position to have a distance of 6 
mm (0.236") between the knurled head 
Screw and accelerator pedal. Lock the 
knurled head screw. 


Important! 
‘Check pedal valve sender with a dla- 
‘gnosis tester after adjusting. Connect 
tester, tum on ignition and press acce- 
erator pedal tothe fll load stop. Com- 
pare actual voltage valve displayed on 
{he tester withthe nominal value, eor- 
‘ecting the adjustment H necessary. 
{dle = min. 353 mV 
{le = max. 451 mV 
Note: 
No safety path test for 524 td, 
Specification 
9) Manuals = 3.15 ..3.3.V 
b) Automatics = 3.7... 3.8 V 
heck safety path « see 12 70 500 In 
Construction Group Repelr Manual 

te: 
Read EML fault memory before instala- 
tion of the testing adapter, 


* See Specifications: 
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‘On-board Diagnosis, 


‘The DME control unit recognizes ex- 
hhaust relevant faults and displays 
them by lighting up the "Check 
Engine” control lamp continuously. 
Check Engine control lamp ~ see 
Group 62. The fault lamp comes on 
‘after turning on the ignition and goes 
‘out when the engine runs. it is on con- 
tinuously while the engine is running, 
there isa fault. 


Flashing codes help in locating faults 
precisely and eliminating them. 


Fault Output: 
‘Activate flashing code output: Ignition 
ON, operate full load contact 5 times 
within 5 seconds. 

Fault output begin 
‘See sample fault: faulty NTC coolant 
= code 1223. 





1 = Start of fault cove 


2 = End of fault code 


Note: 
Each additional call must be activated 
‘again. 

‘Code X444 - fault no longer stored. 
‘Code X000 (long dark phase) - after 
fault output = end of output. 


Lamp oft 





























Sample Fault Code: NTC Coolant 
Code 1223, 


5 times full load 
‘stop within 5 sec. 
with ignition ON 


5.8 Lamp ON 


0.5.8 Lamp OFF 
2.5 8 Lamp ON 


25 Lamp OFF 
Flash 1-2 times* 
2.5 8 Lamp OFF 


Flash 2 times 
Note number 


25 s Lamp OFF 


Flash 1 - 6 times 
Note number 


2.5.8 Lamp OFF 


Flash 1-5 times 
Note number 


25 8 Lamp OFF 


Lamp ON 


* Two times for M70 
Left eylindor bank 
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FAULT CODE TABLE 


Code | Faulty Component 


x21 Controt unit (self-test) 

x215 Ar flow sensor 

3221 | Oxygen sensor 

3222 Oxygen sensor control stop 
1223 NTC coolant (see sample fault) 
1224 | NTCair 

x23) | Battery voltage monitor 

x232 Idle speed switch 

1233 | Full oad switch 

2251 | Fuel injector final stage 1 
3252 Fuel Injector final stage 2 

3261 | Fuel pump relay final stage 
x262_ Idle contro! final stages 

3263 Tank venting final stage 

x264 Relay 3 final stage (oxygen sensor heating) 





Table 1: CARB Flashing Code Scope 


Remarks: 
x =2 for M70 control unit of left engine halt (cyl. 7. 12) 
X = 1 for M70 control unit of right engine halt (cyl. 1. 





‘and all other engines. 


Fault memory empty: Code x444 
Versions of Cancelling Fault Memories: 


Disconnect OME control unit (permanent positive, pin 
19. by unplugging contro! unit. 


2. With help of BMW SERVICE TESTER: 
‘Command: cancel fault memory (see car electricielectronic test plan). 





on power supply, 





3. Re-activation with ignition ON while flashing code output x000 Is put out, 
close full load switch 10 seconds. 


Remarks: 
FL = Fault lamp 
VL= Full load 


13 Fuel system 


518i (M40), 520i (M20, M50), 525i (M20, M50), 530i (M30), 535i (M30)... 





524d (M21), 524td (M21) ... 
525td (M51), 525tds (M51) 
530i (M60), 540i (M60) ....scssscssssessseessseessseesnseeusseesseresesenssenssense 








13 Fuel system 


13.00 060 


054 
060 
060 


13 32.051 
13.41 500 
500 
500 
13 51 630 
630 
13 54.030 
030 
1361000 
13 62 000 
000 
000 
560 
560 
511 
531 
531 
13 64 541 
541 
541 
1371000 
1372001 
1371000 
13 72.001 
1371000 
13 72.001 
13 90 500 


Models : 518i (M40), 520i (M20, M50), 525i (M20, M50), 530i (M30), 535i (M30) 
Model: 518i (M43) refer to “Repair Manual 3 Series £36” 


Engine idle speed and CO content (M20, M30) ~ check .... 
Engine idle speed / CO content (M20, M30) ... 
Basic setting of ar low meter adjusting screw M20, M30 ~ check 
Engine idle speed and CO content (M50) — check and, if necessary, adjust 
Engine idle speed and CO content (M50) — check 
Engine idle speed and CO content (M40) ~ check .. 
Overview of fuel filters and lines ..... fv 
Fuel filter — replace .... 
Idle speed control vaive (M40) — replace 
Idle speed control valve (M20, M30) ~ replace (check) ...... 
Idle speed control valve (M50) ~ replace .......m 

Fuel pressure regulator (M50) ~ replace 
Fuel pressure regulator (M40) — replace ....... 
Throttle assembly (M50) ~ remove and install/seal .. 
Throttle assembly (M40) — remove and install/seal 
Control unit remove and install or replace ... 
Air flow meter (M40) — remove and install 
Air flow meter (M20) — remove and install 
Air flow meter (M30) — remove and install 
‘Air mass meter (M50, M50 B20 TU) — remove and install 
Hot film air mass meter (M50 B25 TU) — remove and install .. 
Intake air temperature sensor (M50) ~ replace ..... 
Coolant temperature sensor ~ remove and install or check .. 
Coolant temperature sensor (M50) ~ remove and install or replace 
Fuel injector valves, all (M20) — replace ...... 
Fuel injector valves, all (M30) ~ replace ....... 
Fuel injector valves, all (MSO) ~ remove and install 
Air cleaner (M20) ~ remove and install 
Ar cleaner cartridge (M20) — replace 
Air cleaner (M30) ~ remove and install 
Air cleaner cartridge (M30) ~ replace .... 
Air cleaner (M50) ~ remove and install 
Air cleaner cartridge (M50) — replace «00 
Tank ventilation valve (M20, M30) ~ replace .. 
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13-711 
13-7112 
3-71/2 
13-7113 
13-71/3 
13-90/1 











For further information on troubleshooting and jobs in assembly 13 refer to: 
Microfiche Assembly Repair Manual and 
Electrical Troubleshooting Manual 5 Series E34 


For M43 engine refer to: 
For other jobs refer to “Repair Manual 3 Series E36” 
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1300060 CHECKING ENGINE IOLING 
‘SPEED AND CO CONTENT 
(0420, M20) 
Care with Catalytle Converter = 


Requirements for All Adjustments: 
Engine at operating temperature, 12. olf 
temperature atleast 60°C 

Valve clearance correct. 

Engine and ignition'in pertect operating 
condition 

Connect BMW Service T¢ 
Instructions, 

Routine checking Is not necessary 





1 operating 


1) Engine iting Speed 


Check engine sling speed 
eter to BMW Diagnosing System it nom! 
nal value is not reached. 

‘Check Intake system for leaks. 


Noto: 
Thore Is no adjust 
adjustments 


Ing screw for king speed 


2) CO Content 


Disconnect oxygen sensor plug (not In cars 
Brepaced for cata convent 

screw screws (3). 
Connect Special Too! 13.0 100 to exhaust 
maniioid 
Cheek lang speed CO content. 
Setch exnaustenracton syste ot or 
time of test 


Nominal Vaiue Not Reached and CO Con- 
tent Too High: 





= coolant temperature sensor. 


60 Content Too Low: 
heck hoses and connections for engine 
lating speed contro! and detect alr tah 











Important! 
‘Also valid for cars prepared for catalytic 
converter. 

‘Adjustments may not be made on the air 
flow sensor agjusting serew, since th 
setting Is the basis for oxygen sensor and 
Idling speed control 





“Checking Function of Oxygen Sensor 
(11 78 010) 


Unscrew screw (1) 
Connect Special Toots 13.0 100 0 exhaust 
manifold 

Switch exhaust extraction system off for 
time of test. 

Disconnect oxygen sensor plug 

Clamp vacuum hose leading to the fuel 
[pressure regulator (not while engine is 
Funning). 

‘Start engine - CO content rises. 

Connect oxygen sensor - CO content 
‘should go back to the nominal valve, 
Remove clamp trom vacuum hose. 


For alr flow or alt volume measurements 
(M5) withthe potentiometer the adjustment 
{oes not have Influence on catalytic con 
verter and Idling speed regulation in cata- 
Iyile converter operating mode. 

‘The plug for the CO potentiometer, how: 
‘ever, must be disconnected «refer to Gr. 12 





1300 ,.. ENGINE RUNNING/CO CONTENT 
(0420, M20) 


Only for 
ter operation 





prepared for catalytic conver 


IU is absolutely necessary to correct” the 
COvengine running setting with the ale 
volume sensor adjusting screw or tho 
Adjusting screw had been turned unwant- 
‘edly, the basic setting must be checked 
{andior restored when converting to a c 
Iylle converter or working on the fuel/air 
mixture system, 








"| Corrections may never be carried out 
‘when there 18 a faun inthe fueUalr mix- 
ture system: 








{uel pressure - also refer to 13 00 060, 
































1300... CHECKING BASIC SETTING OF 
AIR VOLUME SENSOR ADJUST- 
ING SCREW (20, M30) 


Only for cars prepared for catalyile conve 
ter operation (anti-tamper lock n catalytic 
converter cars) 


1.1 and M 1.3 Motronic 
Measure distance "A" at the adjusting 
‘screw with a depth gage and compare or 
‘adjust 10 the value aa-stamped In the air 
Volume sensor. 

Install an anthtamper lock on the alr volume 
sensor after converting the car to catalytic 
‘converter and checking the basic setting 








Cars with Potentiometer on Al 
Volume Sensor: 





‘The setting of the adjusting screw can be 
ead andor corrected via the diagnosing 
system of a BMW Service 





When converting to a catalytic conve 
the CO potentiometer plug must be d 
connected (refer to Group 12). The setting 
‘of the adjusting screw Is then without 
Intuence. 
































1300054 CHECKING ENGINE IDLING 
‘SPEED AND CO CONTENT 
(0950) 
+ Cars Prepared for Cat. Conv. - 





!and Ignition In periect operating 
lon, 


Enter number of eytinders (6) for engine 
Jaling speed test step no. 5. 

Connect BMW Service Tester to operating 
Instructions. 

Routine checking Is not necessary 


1) Engine iting Speed 


Check engine lating speed". 
Roter to BMW Diagnosing System it nom!- 
‘al valve ts nt reached. 

Check Intake system igr leaks. 


Note: 


‘There is no adjusting screw for ling speed 


adjustments. 
Ciicking of the iting speed contro! valve 
‘must be heard and felt when switching the 
Fanition on. 


2) COContent 





time of test 
|W the nominal valve Is not reached, the CO 


* Reter to Specifications of Gr. 11 and 13, 























11 tho nominal valve is not reached, frst 
‘make sure that there are no faults in the 
‘engine, ignition of fuel injection before 
‘correcting the CO content setting. 


CO Content Too High: 
Check 


‘CO Content Too Low: 
‘Check hoses and connections for engine 
Jing speed control and detect alr leaks. 
‘Also eter to BMW Diagnosing System, 


‘The CO content is corrected via the M 3.1 
diagnosing program with MoDIC. 


The setting of the adjusting no longer has 
any influence In all cars with the MSO 
‘engine, 


‘Reter to the BMW Test Plan for further 
Instructions. 























(ECKING ENGINE IDLING 
‘SPEED AND CO CONTENT 


13.00 060 





(450) 
+ Cars with Catalytic Converter - 


1 for All Adjustments: 

Engine at operating temperature, Le, ol! 
9 at Yast 60°C. 

Engine and ignition in pertect operating 


Instructions. 
Routine checking is not necessary. 


1) Engine iting Speed 


‘Check engine ating speed 
Reter to BMW Olagnosing System if nom! 
‘nal value is ot reached. 

‘Check Intake system for leaks. 


‘Noto: 
There ts no adjusting screw for cling speed 
adjustments. 


2) COContent 


Disconnect oxygen sensor plug (not in cars 
prepared for catalyte converte) 
Unscrew screws (1). 

Connect Special Toot 13.0 080 to exhaust 
‘manitold. 

‘Check ling speed CO content’, 

‘Switch exhaust extraction system off for 
time of test, 


‘Nominal Value Not Reached and CO Con- 


Jaling speed control and detect alr aks. 


** Relerto Specitications 






































1 the nominal value Is not reached, frst 
‘make Sure that there are no faults in the 
‘engine, ignition oF fuel injection betore 
‘correcting the CO content seting 


‘Also reter to BMW Diagnosing System. 
‘The setting of the adjusting no longer has 
fay intivence in all cars with the MSO 
‘engine, 


Roter to the BMW Test Plan for further 
Instructions. 


‘Checking Function of Oxygen Sensor 
(11 78 010); 


Unscrew screw (1). 


[pressure regulator (not while engine is 


Funning). 
‘Start engine - CO content rises. 
Connect oxygen sensor - CO content 
‘should go back to the nominal valve. 
Remove clamp trom vacuum hose, 
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1300060 CHECKING ENGINE IOLING 
‘SPEED AND CO CONTENT 


(aso) 
= Cars with Catalytic Converter - 


Engine with M 1.3 Motronic, 





condition 
Connect BMW Service Tester to operating 
Instructions, 

Routine checking 1s not necessary. 

Enter number of cylinders (4) for engine 
Idling speed test step no. 5. 


1) Engine lating Speed 

Check engine idling speed". 

Reler to BMW Diagnosing System i nom!- 
value Is not reached. 

(Check intake system for aks, 


‘Noto: 
‘There Is no adjusting screw for ling speed 
adjustments. 





2) CO Content 
Disconnect oxygen sensor plug (not in cars 
‘repared for catalytic conver). Unscrew 
‘screws (1). Connect Special Tool 13.0 100 
{o exhaust manliold. Check ling speed 
CO content", Switch exhaust extraction 


(Check hoses and connections for engine 
ling speed control and detect alr leaks. 


** Reter to Speciications of Gr. 11 and 13 




















Important! 
Corrections cannot be carried out on the 
‘ir volume sensor adjusting screw. 

For alr volume measurements with the 
;potentlometer the adjustment does not 
have influence on catalytic converter and 
taioa snes ogaton nett comer 


‘Checking Function of Oxygen Sensor 
(1178 010): 


Unscrew screws (1 and 2). 
Connect Special Tools 13 0 100 to exhaust 
manitois 


Switch exhaust extraction system off for 
time of test. 

Disconnect oxygen sensor plug. 

‘Clamp vacuum hose (not while engine Is 
running). 

‘Start engine ~ CO content rises. 
‘Connect oxygen sensor ~ CO content 
‘should go back to the nominal valve 
‘Remove clamp trom vacuum hose. 
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1332051 REMOVING AND INSTALLING 13.32 051 REPLACING FUEL FILTER 


FUEL FILTER 
Disconnect pipes 


‘Survey of fuel fitter and pipes. 


Unscrew bots, 
Pull off filter 


Installavion: 
‘Check direction of flow (arrow) 
32 16018 \ 





1 Fuel fitter 


13-41/1 


\s =) i 








Push lating speed control valve through 
‘the retaining strap and remove. 








* eter to Speciications 
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19.41 500 Replacing (checking) idle 
‘speed control valve (M20, 
io} 


Disconnect plug (1). 
Detach (press together) retaining strap (2). 
Pull idle speed control valve from hoses and 





ote 
Instatation note: 
Note identiction No. (1° 
Check ie speed 

‘ 41 

! { 
Note 


‘Operation ofthe Idle speed control valve can 


'bo felt by touching withthe hand (clocked volt: 


‘ge supply) 








Electrical check 

‘Measure resistance between terminal (1) and 
{@). setpoint approx. 40 W. 

Measure resistance between terminal (2) and 
(1) 0 (2) and 

Setpoint approx. 20 W. 


Qynamic check 
Remove idle speed control vaiva (plug 
remains connected) 
‘Completely open or close rotary piston (1) by 
turing valve abruptly. 

‘Switch on ignition. Rotary piston must 
‘assume a position of approx. 50% cross. 
‘section opening and remain inthis postion 


Test 
‘See BMW DIAGNOSTIC SYSTEM 
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1341 600 Replacing ite speed contot 


Note: 
When installed, operation ofthe ile speed 

control valve canbe detected by touching tf 
with the hand (clocked voltage supply). . 


Test 
See BMW DIAGNOSTIC SYSTEM 


Release hose clip. 
Remove gaiter (1) 
Disconnect idle hose (2) and hose (3). 


Disconnect hot water hose, 
Disconnect plug (). 
Unclip hose (5) and remove. 


Disconnect vacuum hose (6). 
Side Idle speed control valve through retal- 
ring strap and remove. 


Instaliation note: 
Note identiication No. (1) 
‘Check ile speed 


* Reter to Technical Data 
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{ sernoeze | 


‘Component Test 


Bosch OME: 
Double-coll rotary positioner 
‘Three-pin plug 


CCicking of the ling speed contro! vave 
‘must be heard and felt when switching the 
‘ignition on. 

Roter to BMW Diagnosing System to 
{roubleshoot and eheck elecric connec 
tions. 


Electric T 





Measure resistance between terminats (1 
‘and 3). 

Specification: 40 » 5 

Measure resistance between terminals (2 
‘and 1) oF (2 and 3), 

Specitieation: 20 : 542 each, 


Slemens MS 40, MS 40.1: 
Single-col rotary positioner 
Two-pin plug 


Electric Test. 
Measure resistance betwoen terminals (1 
and 2). 

‘Specitication: 20 + 5.0, 


Mechanical Test: 


't should be possible to turn rotary piston 
(1) In the dling speed contro vaive when 
{he valve is rotated abruptly 





seine 


Dynamic Test 


‘Switch ignition oft, 
Rlemove idling speed control vaive (plug 
remains connected) 

‘Open oF close rotary piston (1) completely. 
‘Switch Ignition on, 

Rotary piston must move into and remain 
‘na position of approx. $0 % of the cross, 
section opening, 


Disconnect hoses (2 and 3) 10 replace the 
valve, 




















19 51 630 Replacing fuel pressure 
requiston Mo} 


Remove covering 


Disconnect vacuum hose, 


Reloase screw (1), 


Press off fuel pressure regulator (tit, sealing 


rings hold fast), 


Caution! 
Sealing ring drops out. 


heck sealing rings and replace necessary. 


nstaation note 
tow tdrancauoe Ne and nomi 


* Reter to Technical Data 


‘nominal pressure” 

















Pressure gage 13.3 060 with connection 
line and T-piece 13'3 064 In tut supply tine 
1om line) 


Yoo fue pmo rely) 


termina 8 
fermunal 30 ih specie tol 61 080. 
Fuel injection pressure’ 


1) fat icon prsur ops tots, 
close tine = 
133 010 and bret operate tot 613050" 


* Rater to Techical Data 

















13 51 630 Replacing fuel pressure 
regulator (Ma0) 

(ater tunction est of agit motor electronics 

(OME) 13 00 002, or after testing delivery 

Pressure of fuel pump 13 31 029) 


Disconnect vacuum hove (1) 


Disconnect hose (2) 


Release screw (3), Remove retaining strap. 


Caution? 
Thrust washer drops out 


Turn regulator and pull out 
Installation note: 


Replace sealing rings (1) and (2). 
Note identification No. and nominal pressure’ 


* Rater to Technical Data 























+ Reterto Technical Data 





























Unscrew screws (2 and 3), 


Pull plug otf of the throttle vaive switch. 
































Unscrew screws (7) and remove prehester. 
(8 and 9). 


Instataton. 
Check for correct seating of the prenester. 
Replace seal 


Unscrew screws (1.4). 
Remove throttle vaive assembly, 


Instatation 
Replace gashet (6), 





1361 000 REMOVING AND INSTALLING. 


(OR REPLACING CONTROL 
unr 

Unscrew screwe (1. 4), 

Remove cover 


Pull lock (1) up and disconnect plug (2). 


Caution! 
The plug may only be disconnected or con- 
nected with the ignition switched ot 


Unscrew mounting screws (3) oF pull he 
Control unit out of the spring retainers. 
Remove control unit. 


Installation 
Check code (1)* and production date (2) 


+ Reter to Specitications 








Important’ 
‘Bosch DME and Siemens MS 40 have ot: 
erent control units and they must not be 


Ierchanged 
Danger of shon circuit! 

Phuga are also coded ditterently 

‘Code and make information 's provided on 
the cota 

Reter to BMW Paris for a cross reterence 
‘survey of types and models. 


Important! 
‘when using test adapters 61 4 410 
{there could be a mixup between Bosch 
DME and Siemens MS 40, 

To avold a mixup between contro! units 3nd 
‘engine wire harnesses, frst check whether 
the new contro! unit can be plugged on the 
engine wire harness. 

‘Test adapters 61 4 410411 have z0r0 cod- 
lng and mt both control unite even wh i 
ferent coding of the plugs 
Non-contormance could lead to destruction 
‘of the OME control unit and wire harness. 














=| 1962000 REMOVING AND INSTALLING 


FLOW SENSOR (M40) 
‘Twist and pull mutiple-pin plug (1) off 


‘Squeeze the clip and pull the plug oft of 
the cycting valve. 


aS 3} Unscrew screw on the mounting bar. 
iy 7 











rar 
ACHE “arson 











op 











Loosen hose strap (1). 
Pull Deliows oft 


Untasten clips 2... 8). 











Instatavon 
‘Check securing of wires and hose connec: 
tons. 


Instataton 
‘Cheek code (1), production date (2), 
‘engine idling speed" and idling speed CO 


content 
Replace gasket (3), 


+ Reter to Spectiications: 





13.62.000 REMOVING AND INSTALLING. 
‘AIR FLOW SENSOR (M20), 


Pull muttiple-pin plug (1) oft 


Untasten clips (3. 6). 
Pull upper section of air cleaner out 
together with the alr tlow sensor 


Unscrew screw (2) 


Unscrew nuts (7. 10), 
Remove airflow sensor. 








Instatation, 
(Check code (1), production date (2, 
‘engine Kdling speed" and ting speed CO 
conto’ 


Check alr flow sensor’ 


Wiring Diagram 


* eter to Specifications, 
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1362 000 REMOVING AND INSTALLING 
‘AIR FLOW SENSOR (M30), 


Pull mutiple-pin plug (1) oft 
Loosen hose straps (2 and 3) 
Disconnect hose (4) 


Press clips (1...) of. 





Check and, W necessary, replace 
blocks (1.3) 


Instatiaton 
Check code (1), production date (2), 
‘engine Idling speed" and ting speed CO 
content’ 


(Check air flow sensors. 


+ Reter to Specifications 





‘wiring Diagram 




















1962 560 Removing and instling air 
mass meter 
(M50, M50 620 TR) 


Caution! 
As of 9.91 a new motor electronics » 
4s4o) non vehicles in Germany, 
Identified by the hot film mass meter with 
‘small square plastic cover, 

‘The components (e.g. control unit sensor, 
‘sending Unit ete.) must not be mixed. For fur- 
ther information, see BMW Diagnostic System. 
‘Siemens MS4O hot fim air mass meter 


Bosch OME 
Hot wire ir mass meter 
Turn multiplug (1) and disconnect. 


Release hose clip, Remove gaiter (2) 


Release screws (3 and 4) 








‘Tur air mass meter and remove. 


Installation note: 
‘Only re-install undamaged screen. 


Caution! 


) The new motor electronics system (MS 40.1) is 


‘The components (¢.g. control unit. sensor, 
sending unit ete) must not be mixed. For 
further information refer to BMW Diagnostic 


System 
Slemens MS 40 hot fim ale mass meter 


] Note identification No." when replacing air 


meter 
Check idle speed and CO content via BMW 
DIAGNOSTIC SYSTEM. 


13 62 560 Removing and installing hot | Instanation note: 





film air mass meter ( Secure cable with cable tes. 
r , | B25 TA) 
SS urn muttiptug (1) and disconnect. 
We |\( Guo cable tes, 
a 
aeorose wename 
Release cable cip, remove gait (2). Installation note 


Oniy re-install undamaged screen. 





Note identification No. when replacing air 
mass meter. 

‘Check idle speed and CO content with BMW 
DIAGNOSTIC SYSTEM 


Release scrows (3 and 4). 
Rlemove air mass mete. 











* Reter to Technical Data 


13- 62/6 
a sees geracn wre ae 


fo) 







(Atter checking function of digital engine 
‘lectronies as In 13.00 002.) 








‘Squeeze the retainer and pull ott plug (1). 
Unscrew temperature sensor (2) 


S 


wero 


Checking: 


Roter to BMW Diagnosing System. 





1 sensor. 
‘Check wires from the controt unit plug to 
the temperature sensor plug for breaks and 
shorts, 





Important! 
‘The coding of sender plugs is aifetent for 
Bosch OME and Siemens MS 40. 














+ Reter to Specitications 





13.6231 REMOVING AND INSTALLING 
CHECKING COOLANT TEM: 
PERATURE SENSOR 


(Atter checking function of aigtal engine 
Slectronies: 








perature (NTC). 


1 = Plug connection 
25 Housing 
B= NTC resistor 


20 
Removing and installing 

Disconnect plugs (1 and 2). 

applicable, it the fuel injector plug rail 








Unscrew temperature gage sender (2) 
Unscrew OME temperature sensor (1), 





1262062 





Instataton 
Tightening torque’ 
Press the tue Injector plug rail onto each 
Injector 
(1) Temperature sensor plug 

= blue 


(2) Temperature gage plug 
= black 


90 
Removing and tn 
Disconnect plug 1). 
Unscrew temperature sensor 





Instataton 
Tightening torque 


(1) Temperature sensor plug 
= blue 
(2) Temperature gage plug 


Check code (1): 

Replace seal (2) 

FO = Proguction Date 

Fil and bleed cooling system - reter 10 
Group 17, 


Testing: 
Connect Jetronic test ieads 61 1 440. 
Check nominal value” with an obmmeter 
To check the entire temperature range, 
remove and place the temperature sensor 
Ina water bath, heat water to testing tem- 
erature and measure the resistance’ with 








Reter to Specifications 





3013625 

















1362531 REMOVING AND INSTALLING 
CHECKING COOLANT TEM 
PERATURE SENSOR (M50), 


(Atter checking tunetion of digital engine 
‘lectronies as in 13 00 002) 


The temperature sensor measures the 
‘engine temperature and sends this Infor- 
‘mation a8 a resistance valve signal to the 
control ur 

The resistance valve fails with rising tom- 
erature (NTC). 


11 Plug connection 
25 Housing 
35 NTC resistor 








Roter 10 BMW Diagnosing System to check 
temperature sensor (coolant), 





Removing and inst 
Disconnect plug (1) wi 





Unscrew OME temperature sensor (1) 




















‘important! 
‘The coding of sender plugs Is ditterent for 
Bosch DME and Siemens MS 40, 


instalation 
Tightening torque’ 


(1) Temperature sensor 
(2) Temperature gage 


Instataton 
‘Check code (1) 

Replace seal (2) 

FO = Production Date, 

Fi and bleed cooling system - reter to 
Group 17. 


Testing: 
Check’ nominal value’ with an ofemmeter 
To check ine entire temperature range, 
remove and piace the lemperature tensor 
In a water bath, Heat water to testing tem- 
erature and measure the resistance’ wan 
an onmmeter 


+ Reter to Spectications 


a4 036 





19.64 541 Replacing all uel injector 
valves wo) 


Remove retaining bracket (t). 


Disconnect plug-and-socket connection (2), 


Disconnect plug (2) for water temperature sen 
or, plug (4) OME temperature sensor, pull up 
‘connector strip and remove, 





uide oF intake manifold 
Remove fue injector valves individually 








3.4 


3013122 


Installation note: 





‘guard (3) 
FO = Production date 

Lightly coat O-rings with Vaseline before tt 
ting, 














13.64 541 Replacing all uel injector 
valves (N80) 


Remove hose (3). 
Lt out plastic caps (4 and 5). 


Release 5 mm Allen screws (1 and 2). Remove 
connector stip. 


Release screws for injection tube (3 screws). 


Push injection tube (1) upward until fue injec- 
{or valves are out of guide In intake manifold. 











Disconnect plug (). 
Ut out retainer (2) and remove tuet injector 
valve 


Instaltation note: 
‘Check O-rings (1) and replace M necessary. 
‘Note identification No. (2) 

FO « Production date 

‘Observe position of plastic washer (3). 
Observe color’ of plug housing (5) or of jet 
‘guard (4). Lightly coat Ovings with Vaseline or 
{Transmission ol SAE 90 betorefiting. 


* Rotor to Technical Data 
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1364 541 Removing and installing all 
tue! injector valves (M50) 


Remove covering 


Release screws (1 and 2). 
Remove connector stip. 


Disconnect vacuum hose, 


Release screws (1 and 2. 
‘Remove supply line (3) and return tine (4), 








ull injection tube with valves upward. 


Installation note: 
Check sealing ings and replace if necessary. 
Check fuel line connections for leaks. 


Lit out retainer (2} and remove fuel injector 
valve 





transmission oll SAE 90 before fiting, 


‘Clean fue injector valves, refer to Service in- 
formation No.2 1 87 (623) 


* Retr to Technical Data 





1271080 REMOVING AND INSTALLING 


M20 
Pull off muttipl-pin plug (1) 


Loosen hose clamp (2), 
Pull off hose (3), 


Unscrew nuts (4 and 5), 


Pull up and remove air cleaner, 





1372001 REPLACING AIR FILTER 
CARTRIDGE 


M20 
Pull off mutiple-pin plug (1) 


Loosen hose elamp (2), 
Pull off hose (3) 


Loosen fasteners (4. 7). 
Paull up and turn upper air cleaner section. 
with airflow sensor 


ull out filter cartridge. 


1372001 REPLACING AIR FILTER 


1371000 REMOVING AND INSTALLING 
re CARTRIDGE 


AIR CLEANER, 
M30 


‘Loosen hose clamp (1) 
Pull off hose (2), 


M30 
‘Loosen hose clamp (1) 
Pull off hose (2), 


Unscrew nut (3) Loosen fasteners (3... 8) 


Remove air leaner by pulling back and up, Pull up upper air cleaner section 


Instaltation: Pull out filter cartridge 
Guide in intake neck 


Have rubber mounts engage in holders 














13.71 000 REMOVING AND INSTALLING 
AIR CLEANER 
(M50) 

Loosen hose clamp (1). 


Pull off dust cover. 
Turn and pull off piug (2). 


Unscrew nuts (3.and 4), 


Pull out air cleaner with alr mass sen- 
‘sor back from above. 


Disconnect cooling alr hose. 


Instatavion, 
Guide in intake necks. 
Have rubber mounts engage in holders. 

















1972001 REPLACING AIR FILTER 
CARTRIOGE 
(50) 


Loosen hose clamp (1). 
Pull off dust cover. 


Unscrew nuts (3 and 4). 
Pull up and push back alr cleaner 
housing slightly. 


Open fasteners (5 .. 8). 


ull alr cleaner housing sections apart, 
Pull out alr filter cartridge. 


eee Go aamieed 
1 





VENTING VALVE (M20 / M30) mbar during the testing time of about 20, 
feconds 

(Atter checking function of aigtal engine Replace tank vapor venting valve i the 

lectronies as In 13 00 002.) vacuum drop Is greater than 80 mbar 

{Ln our retainer 

ull of plug. 


Unscrew screw (1). 


7 16033, 


Pull otf noses. 
Lift out tank vapor venting vi 





MW Applicable, Checking: 
1) ‘Connect vacuum hose (1) 19 8 mm aia 
) adapter. 
‘Supply 12 V voltage to tank vapor venting 


valve Using Special Toot 61 1 440 (2), 
= t - 





32 18098 


Select Multimeter Function 21 on BNW 







+ 100 mbar. 





i 32 19.038 


13 Fuel system 


13.00 60 


13.00 60 
1331029 


13 41 500 
13 51 630 
13 54.030 


13 62 560 
531 
511 
13 63 544 
511 
13 64 541 
1371 000 
1372001 


MS 
Engine idle speed and CO content (S38 B35/B36) — check 
Exhaust gas synchronization (S38 835/B36) .. 
Engine idle speed and CO content (S38 838) — check .. 
Exhaust gas synchronization (S38 B38) 
Non-retum valves in idle air rail (S38 838) ~ check 
Delivery pressure of fuel pump ~ check 0... 
Fuel delivery quantity ~ check 
Fuel pump ~ remove and install 
Idle speed control valve ~ remove and install or check 
Fuel pressure regulator ~ remove and install 
Throttle assembly ~ remove and install, seal ... 
Basic throttle setting 
Hose layout diagram (for mixture control) $38 836 
Resonance control - check 
Air mass meter ~ remove and install or replace 
Coolant temperature sensor — remove and install or check 
Air temperature sensor ~ remove and install .. 
Throttle switch ~ adjust 
Throttle switch — remove and install 


13 
13 
13. 
213 
rw AE 

«13. 
13 
13 
















13 
13+ 
13+ 
13 








Fuel injector valves, all ~ remove and install or replace 13 
Air cleaner — remove and install 13- 
Air cleaner cartridge — replace ... 213. 





For further information on troubleshooting and jobs in assembly 13 refer to: 
Microfiche Assembly Repair Manual and 
Electrical Troubleshooting Manual 5 Series E34 


ott 

oz 

013 

ota 

O16 
311 
3111 
311 
aun 
51/11 
54/11 
54/13, 
54/16 
84/17 
62/11 
62/12 
62/12 
63/11 
63/11 
64/11 
714 
74 
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13.00 060 Checking engine idle sj 
and CO content $38 8. 


Preconditions forall setting workt 
Engine is at operating temperature, |e. min. oll 
temperature 60°C. 

Valve clearance correct. Engine and ignition 


d 
B36 





‘Al conditioning 
Connect BMW SERVICE TESTER in accord 
ance with operating instruct 
routine check is not necessary 








1) Engine ie speed 


Check engine ide speed * 
Check intake system for leak. 

he apecitied setpoint s not reached, see 
[BMW Diagnostic System. Check function of 
ee speed control valve 13 41 $00, 


Note: 
There Is no adjusting screw for isle control 


2) Exhaust emissio 





Disconnect plug-and-socket connection of 
‘oxygen sensor. 

Release screws 

Caution! They are very hot 

Connect exhaust gas probes 13.0110 to take- 
oft pipes. 

Check ide CO content 
Switeh off intake system for dur 
the specified setpoint is not reached 
1.CO vaiue too high. 

Check injection nozzles 

















(Check hoses and connections for i 
Control and locate leakage 
Exhaust emission synchronization must be 
1¢d out Ifthe difference between the Ind 
‘vidual take-off point 's greater than 0.2 vol 








* Reler to Technical Data 





Caution! 
‘The setting ofthe a mass mater must not be 
‘changed with the adjusting screw 


Now: 
‘Check spark plugs after long iting period. 


Check function of oxygen sensor (11 78.010} 


Release screws 
Caution 

They are very hot. 

Connect exhaust emission probes 13 0 110 10 
takoot pipe 

Switch off intake system for duration of ex: 
IRaust emission measurement 

Disconnect plug rom oxygen sensor. 

Close off vacuum hose to fvel pressure regula 
tor (not with engine running), start engine, CO 
‘value increases. Connect oxygen sensor. CO 
‘Yalue must drop to specified setpoint" 
Remove clips. 








** Reter to Technical Data 
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Exhaust synchronization $38835/836 


‘During routine service work, 
tocondvet a vacuum lest or exhaust 
hronization test 

‘Synchronization is only required during repai 
work or ta complaint has Boon received (0.9 
rough ile. 


need 











removing and installing twrotte valve spigot 

43.54 090), 

Remove seal caps (1). Connect up vacuum 
‘Unit (OMW SERVICE TESTER M21) 


lution pipe vacuum ata 6 tote 
valve spigots and note down results. Leave seat 
lng cape (1) on the thotte valve spigots which 
fre not to be measured, 






With screw (2socket 7 mm WAF), set every 
{throtie valve spigot to the same vacuum level 
= 200 * $0 mbar at nominal iling speed". Va- 
‘cuum aitference, max.» 5 mbar. 

Fit new tamper-prool device (2) once adjust- 
ment has been successfully completed. 

Then check engine idle speed" and CO con- 
tent 





* Reter to Specifications 





Engine with individual ga 
Prerequisite - pressure 


vaction points: 
‘setting okay (see 








removing and installing Hotta 
4954090), 
‘Measure and compare CO valves 
tion points, 


Diaconnect oxygen sensor plug 


With screw (2isocket 7 mm WAR), check CO 
Nominal value = 08 + 0.4 Vol. % Max. pers 
Inited deviation between the cylinders 
5:02 vol. % 

Connect up Lambda oxygen sensor plug. 




















13,00 060 Check engine idle speed and 
‘exhaust contents, 


Requirements for ail adjustments: 
Engine Isat operating temperature, 1. oll tern- 
perature is min. 60°C. 

Valve clearance is correct. Engine and ignition 
‘aystem in good working order. 

‘Air conditioning system switched of 

Connect BNEW Service Tester 10 operating i- 
stuctions, 








Routine checking is nat necessary. 


1) Engine ide speed 


Check engine idle speed” 
Caution: the TOC signal on the diagnosis 
lug {pin 1) isnot allocated, use adapter set 
127 040. 

Rotor to 1213, 


engine ites unevenly, check air intake sys- 
tem for lak. 

W nominal vaive is not achieved, interogate 
{aut memory with BMW Diagnosis System, 

call up adaption values, Use diagnosis dis 

etta from 11.0. 


Perform function check on idle regulation 
valve 1341 000, 

Note 

‘There is no adjusting screw for iting speed 
regulation 


2) Exhaust est 
Lambda oxygen sensor remains connected. 
Unscrew bons. 

Caution: These get very hot. 

Connect exhaust sensors 13.0 110 t0.extrac- 


tion pipes. 
‘Check the CO content” at idle speed. 


* Reter to Specifications, 






































11.60 vatve Is to0 low: 
‘onnections for Idle govern- 
Ing and pinpoint air leak 





{tthe ditterence between the individual extrac: 
tion points exceeds : 0.2 vor, an exhaust 
‘synchronization test must be performed. 


Caution: 
0 not adjust the mass airflow sensor adjust- 
Ing serew. 


Not 








tended period at idle speed, check 
‘spark plugs. 


Perform function check on Lambda oxygen 
sensor (11 78.010} 


Unscrew bolts. 
‘Coution: These get very hot 

Connect exhaust sensors 13.0 1100 extrac- 
tion pipes. 

Disconnect oxygen sensor pug 


‘Clamp vacuum pipe to fuel pressure regulator 
(not while engine is running), start engine, CO 


* Reter to Specifications: 
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Sone 








Exhaust synchronization test $38838 


During routine service work, there is no need 
to.conduct a vacuum lest or exhaust syn 





{ing operation (see Removing 
Throttle Valve Spigot 13 54 090) 





none ofthe paper strips can be extracted 
‘ani, parform vacuum est on tote aes: 
Remove soa cape i) Connect vp vacuum 
‘measuring unt (MW SERVICE TESTER M21) 
Nessure ascon pipe vacuum a at 6 vote 
‘oive spigot and nate down onus 

Note: Loave sealing cops () onthe hottie 
valve spigots which are not to be measured. 


Suction pipe vacuum 200 + 50 mbar 
valves deviate, perform a throttle valve 
base setting operation (see Removing and In 
stalling Throttle Valves 13 54 090, 





























Unscrew bolts. 
Cavton These get very hot. 
Connect exhaust sensors 130 110 0 extrac- 


Caution: 
Lambda oxygen sensor remains connected up. 


the difference atthe individual extraction 
‘points is greater than + 0.2 vol. y: remove tam- 
‘ar protection. Adjust CO nominal value” with 
‘bypass screw (2'socket 7 mm WAF) 


there is a large deviation, screw all 6 bypass 
‘screws firmly home. Disconnect ignition ays: 
{tem from DME control unit for 2 minutes. 
(Reset adaption valves), 


‘Measure CO values trom cylinders 1 . 6 again 
‘and note down values, The bypass screw Irom 
‘linder withthe lowest CO value does not 
‘change throughout the entre synchronization 
‘period. This value is raised when the other cy: 
nders are adjusted. 


* Retr to Specifications 








Err] 




















Gradually adapt the CO values ofthe other cy- 
linders in smal stops (max. 1/4 turns of the by- 
pass screw) 


Caution Keep repeating control check on 
other eylinders since al cylinders attect each 
‘other reciprocally. 


Note: 
‘Aor extended period at ate speed, check 
‘spark plugs. 


Fit new tamper protection (2) once adjustment 
‘process has been completed. 


/ conduct tia run for 15 mins at part 
{throttle and run engine at idle speed for 10, 
minutes. 


‘Then: check adaption values and i 
‘or clear fault memory, Refer to BMW dage 
‘nosis system. 


13-0/16 




















Check non-return valves in idle air 
‘Strip S38B38, 


accelerator cables. 


S} Disconnect. 
Remove rubber mounts. 


Loosen hose clamps (3 and 4), 
Remove suction hose. 


Untasten nuts (1) rom a6 throtte valve sp 
gots. 


Loosen hose clamps. 
Aemove noe, vert hose nd tre 



































Untasten nuts (8 and 8) from oll separator. 
Remove ar manifold. 
Take care of vacuum hoses. 


ale speed contol vaive and close 
peru (2) Dlconnect hoses (anda) oF 
remove and seal apertures 


Remove vacuum hose (1) from fuel pressure 
reguleter ane connect upto BMW Service Test 


‘Measure vacuum with multimeter program 
(N21), Nomina valve approx. 500 mbar 


13-31/11 





1331 029 Checking deivery pressure | 
fuel pump 


Install pressure gage 13 3.080 with connection 
line and T-plece 13:3 064 in fuel supply line 

= Upper tine = 

Connect fue line to too! 132.010 after the 
Teplece, 


Remove lid of contol unit box. Unplug fuel 
‘pump relay (1) 

Connect jumper between terminal 87 and tr 
‘minal 30 with tool 613 080 

Check delivery pressure 


+ Roter to Technical Data Group 16 








1331... Checking fuel delivery rate 


In order to also check the pressure build-up, 

measure the delivery rate ater the pressure 

regulator 

Retease Tuet return tine - bottom tine - extend 

‘with plastic hose and place in measuring 
33.020. 





Remove id from contro! unit box. 
Unplug fuel purp relay. 

Connect jumper between terminal 87 and ter- 
‘minal 30 with tool 61 3 050. 

Chock delivery quantity’ 


19.31... Removing and installing fuel 
pump 


Remove and instal fue evel sending unit and 
Jnctank pump (M30}", reter to 16 12 000 


+ Retor to Technical Data Group 16 
* Rater to Assembly 16 


13-41/11 


4 


a 





13.41 500 Removing and installing / 
checking Idle speed control 
valve 


No 
When installed, operation ofthe idle speed 
control vaive can be checked by touching with 
‘the hand (clocked voltage supply) 





em i 





The electrical test can also be carried out at 
the intermediate connector with the valve 
stalled 





Remove ite speed control valve 
Remove manifold reter to: 

Removing and instaling throttle body 
13°54 030. 





Disconnect plug (1). 
Detach (press together) 
Release hove clips 

Poll ide speed control valve trom hoses and 





ning strap (2). 





Instaltation note: 
Note identification No. (1) 
Check ide speed 


Electrical check 


Measure resistance between terminal (1) and 
{Q), set points approx. 40 Ohm, 

‘Measure resistance between terminal (2) and 
(1) 0F @) and (3) 

Setpoints approx. 20 Ohm, 





Dynamic check 


Remove ile speed control vaive for this pur. 
‘pose (plug remains connected) 

Fuily open or close rotary piston (1) 

‘Switch on ignition, 

Rotary piston must assume and maintain a st- 
ting of approx. 80% cross section opening, 


* Roter to Technical Data 


13-51/11 








1381051 


1351 630 Removing and installing fue! 
Pressure regulator 


Disconnect vacuum hose. 


Release screw (1) 
Pill off fal pressure regulator. 
(Sti, sealing rings hold fast) 











a AAS of 
Ser mas einen ‘ 
= 
yk 
13 3010 
at ait 
—S>~ 
\ \ 1391062 
futon le 


Note identification No. and nominal pressure 


+ Roter to Technical Data 


Checking: 
Install pressure gage 13 3 060 with connection 
line and T-plece 13.3 084 In fuel supply line 
(upper line) ater damper. 


Unplug fuel pump rey. 
Connect jumper between terminal 87 and 
terminal 30 with toot 613 050. 

Check fet injection pressure” 

Note 

I the injection pressure is too high, the 
pressure regulator Is detective o te return 
fine i blocked 








The pressure regulator is detective tthe injec 
tion pressure is now maintained 

ihe injection pressure drops, there Isa leak 
Upstream of the pressure regulator. 


* Retr to Technical Data 














13 §4 030 Removing and installing 
throttle valve spigot 


Disconnect accelerator cables, 
Remove rubber mounts. 


Untasten hose clips (3.4). 
Remove suction hos 


Unlasten nuts (1) from all 6 trotte valve spi- 
gots. 


Loosen hose clamps 
Remove iale hose (5, vent hose (6) and oll r= 
turn hose (7. 











Untasten nuts (8 and 9) from oll separator. 
Remove air manifold. 
Take care of vacuum hoses. 


Installation instructions: 
Belore pressing on manifold, It bolts (8 and 9) 
to the au 

Partially Mt vacuum hoses. 


Installation instructions 
Check O-rings (1) and replace it necessary. 
‘Check galters and hoses, replacing i necess- 


oy. 
Replace hose clips i necessary, 


Remove plug strip {rom the injection valves. 


13-54/12 





Unfasten injection pipe mounting (1 and 2). 
Remove delivery lead (3) and return lead (4. 


Instalation instructions: 
Check / replace sealing rings. 
Check leads for leakage, 


Remove intermediate plug for ling speed 
control valve 
‘Remove vacuum hoses and idling speed 


838838: Disconnect nuts and remove idling 
ale strip, 


Note: 
Check non-return valves, see 13 00 





REY 


Remove injection tube together with injection 
valves. 


Installation instructions: 
Check / replace sealing rings. 
Check that sealing rings are correctly seated. 


ull otf vacuum hoses. 


Instaiation instruction: 
'838B36 see hose circuit diagram, 


Untasten 6 WAF 10 nuts, 


Untasten 9 WAF 13 nuts 
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UUntasten connecting screws (1), 





tte valve linkages (2.4). 


Remove throtte valve assembly 


Installation instruction: 
Replace gasket. 


Remove connecting tubes. 
Spllt throttle valve assembly. 
Check / replace O-rings on connecting tubes. 


Note: 
‘The shaft is quided on needte bearings. 

(D0 not draw shaft through bearing while dirty. 
‘Do not damage shat with tool (pliers) 

+ This could damage the needie bearings. 


"002810 


2013 $4027 





Basic setting of throttle valves. 
‘Throttle valve linkages removed. 

‘Adjust idle detent: 

‘Loosen nut (2). 

Rotate idle stop screw (1) In direction of arrow 
‘unt the throttle valve Is fully closed 
Retighten nut (2) gently, 


Fit lal gage 00 2.510 wth extension 3) and 
bracket 002 500 to thratile vaive assembly. 

jonis under preload against lowest 
Point of throttle valve, 





Loosen nut 2) 

‘Screw in idle detent screw (1) until the throttie 
valve can just turn and no more. Adjust lower 
(00g¢ of trotte valve by (0.1 + 0.05 me) (ap- 
rox. 110 of a turn). 

Fit ock nut to kde detent screw (1) and seat 
vty paint 


Check axial at gop: 





Insert a feeler gage (3) bade (0.2 mm) down 
the let and right sides between retaining ring 
throttle lever and housing (both sides atthe 
‘same time). 

Check ease-of:movement of throtle valve at 
operating temperature 





‘Adjust throtie vaive lever position (8s) 
Levers (1 and 2) must be flush with one an- 
other. 

Correct by adjusting the clamping pieces (3) 
Tighten screw and nut (3) 





Loosen throttle vaive switeh, 
Do not adjust throttle valve switch until the 
thvottlevaive lever position has been adjusted 
‘Adjust push rod 

‘Set push rod (cylinders § and 6) to 
197,85 + 0.4 mm and install 


Set push rods on cylinders 1 and 2/3 and 4re- 
spectively to a datance of approx. 98 mm. 


Fit clamping components (5) once the push 
rods have been connected, 





‘Secure dial gage (002 510) with mounting (002 
500) to stud bor. 

Fit dal gage to lever (1) with preload 
Shorten each push rod (A and 8) in turn unt 
the dial gage needle starts to move, 

‘in this position, all 3 throttie levers abut 
‘against the late speed detents 


Set fll throttle detent 
Move cable lever (1) full throttle postion. 
Use a slide gage to check dimension (A) or ( 
and note down result 

Calculate the mean valve ofthe 6 throttle 
bodies and determine the deviation trom the 
design dimension 

Using screw (2), adjust all 6 throttle valves: 
simultaneously towards the design dimension 














Dimension A = 21.7 mm (design dimension). 


Dimension B x 22.7 mm (design dimension) 
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‘Adjust position of throttle valve lever 
(s3e838): 

Levers (1 and 2) must be aligned and fhush. 
Correct by adjusting the clamping pieces (3) 
Tighten serew and nut (4). 





Adjust push rod 
‘Agjust push rod (cylinders 5 and 6) 0 
5» 0 mm and in 








[Adjust push rods on cylinders 1 and 2/3 and 
rere ‘respectively to a distance of 93 + 0.5 mm. 





Fit clamping components (8) ater the push 
rods have been Installed 








Install push rods and shorten consecutively 
‘Unt all trvotte levers contact the ile speed 
‘Satent 


Inspection 
Insert paper strips between the 3 detent 
fcrews and the Kinematic detent point 
When correctly adjusted, It should not 
Possible to remove 





Set tl throttle detent: 
Move cable lever (1 0 full throttie postion 
Use a slide gage to check dimension (A) or (8) 
‘and note down 

Calculate the mean valve ofthe 6 throtie 
bodies and determine the deviation trom the 
design dimension 

Use the screw (2) to adjust all 6 throtte valves 
‘simultaneously towards the design dimension. 





Dimension A = 23.75 mm (design dimension) 


Dimension B = 24.78 mm (design dimension), 
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Hose circuit ba (tor fuel metering system) $38836 


1. Vacuum hose to fuel pressure regulator 
2. Vacuum hose to non-return valve 


Vacuum hose to vacuum tank (8) 
6 Vacuum hose from T-piace (4) to 
‘changeover valve for resonance control 


1300057 





7. Suction load from cycle valve to intake spigot 
8 Vacuum tank 
9 Vacuum hose to heating regulator 
10 Vacuum hose trom vacuum tank (8) to non-return valve (11) 
AT Nonreturn vaive 
12 Vacuum lead to shut vave or a intake 
valve for air intake 
12. Plug Sonoten pom shangvover vate fo EAA contre uni 
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Le 





Check resonance contro unit: 
‘Afar an engine start, the valve should close 
briefly, visible by the movement of the linkage, 
necessary, check the vacuum hoses, va- 
‘cuum unit oF changeover valve. 


Check changeover vaive: 
Alter a cold stat, the changeover valve (1) re 
‘sponds briefly, 


Check control unit for resonance contro! (in 
the contol unit box) 

‘Aer igntion ON, operating voltage «is sup- 
plied 1 changeover valve. After the engine 
Switches on, the changeover valve receives & 
bret negative charge (rom the cont unt 
@ 





‘Suction system with resonance charging 


Resonance control unit with active full throttle, 


‘ewiteh 


1 = Revaive closed 
2 Revaive open 
32 Engine speed in 1pm 








13.62.020 





13 62 560 Removing and installing or 
replacing air mass meter 


Remove air cleaner 13 71 000, 
Open clips (5.8) 


Disconnect fier housing. 
Detach intake air duct 


Instalation note: 


" 
Completely press in intake air duct. 


Release screws (¥ and 2), 


Remove air mass meter 








Installation note: 
Only re-install undamaged screen 
‘Check that sealing ring is fitted correctly 
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13.62 531 Removing and installing / 
checking coolant tempera- 
ture sensor. 


‘The temperature sensor measures engine em: 
perature and communicates thi tothe control 
Unitas a resistance value. 

Resistance drops with ising temperature 





NTC resistance 





Temperature sensor (water, ait) 
Test! soe BMW diagnosis system 





Removing and installing 
Remove plug (1 blue and 2 black) 


Unscrew and remove OME temperature sensor 
0, 








Instalaton instruction: 
Note untightening torque’ 


(1 Terpertresentorpiag =the 
{2} Remote thermometer pug = lack 


Installation instructions. 
Note Des. No. (1) 

Replace sea (2) 

FD = production date 

Ful and bleed cooling system 
(Gr.17, 


Check sensor: 
Check nominal value with ohmmete” 

To check the entire temperature range, 
remove temperature sensor, heat upto test 
temperature in water Bath and check using 
onmmeter" 


13.62 511 Removing and installing air 
temperature sensor 


Removing and inating auction titer housing 


1371 000, 
Unscrew temperature sensor (2). 


* Rater to Specifications 





19.63 544 Adjusting throttle valve 
switch 


wi 


Aso reter to status queries in th 


NOSIS SYSTEM 
Check throttle valve. 


be virtually 0 ohms. 
When the throttie valve is fully open, the value 
recorded between connections § and 4 should 
be virtually 0 ohms, 


Adjustment: 






‘When the throtle vaive is closed, the valve re: 
corded between connections 8 and 4 should 


be virtually 0 ohms. 


‘Adjust by loosening the screws (1) and twit 


ing the trrotte val 





‘Aner adjustment 





Completed, open throttle valve - resistance 
Value should rise straight back to - ohms 
When the thvotte valve is released, the resist 
ance value should drop back to virtually 0 


ohms. 


‘These vaiues can also be measured using the 
Control unit plug together with the universal 





adapter 
Lo) = 82 on the adapter 
vee) 53 on the adapter 
Ground (4) 9 on the adapter 
LL = idling speed 





~ Sourcing Reterence HWB 





13 63 551 Removing and installing 
throttle valve switch 


Remove multiple plug (3). 
Unscrew bolts (1) 
Remove throttle valve awitch (2) 





Instatation instruction 
‘Check code (1) 
Adjust thvotte valve switch 13 63 $44 


* Reter to Speciications 





19.64 541 Removing and installing or 
replacing all fuel injector 
valves. 


Disconnect plug connector lor idle speed 
‘control va 





Remove connector stip. 


Disconnect vacuum hose 


Release screws (1 and 2) 
Remove supply line (3) and return line (4). 








Remove ignition tube with valves by pulling 
upward 


Inataiation note 
Check sealing rings and replace i 
Check fuel ine connections for leaks 


Un out retainer (2) and remove fuel injector 
valve 


Check O-rings (1) and replace i necessary. 
Note identiteation Wo. (2 


(Quard (4). Coat O-rings with Vaseline or rans: 
‘mission off SAE 90 before fiting 


Clean tue injoctor valves, refer to Service 
Information No. 21 78 623), 


* Rater to Technical Data 





1371 000 Removing and installing suc- 
tion filter housing 





lip () 





Untasten screws (3 and 4) 


Remove fiter housing with air mass sensor at 
rear by iting upwards 








13.72 001 Replacing air cleaner filter 
element 


Untasten screws (and 4) 
Raise finer housing and slide siightly back 
ward. 


Open clips 8. 8 


Diamante ar finer housing 


13 Fuel system 


524d (M21), 524td (M21) 
Notes .. io 
13.00 050 Engine idle speed ~ check 
Layout of electronically controled injection pump for DDE 
13.32 ... Layout of fuel fiters.. pace 
050 Water trap in fuel fiter ~ drain 
051 Fuel filter - replace 
1351000 Injection pump ~ remove and install 
Installation ... 
005 Injection pump — adjust statically. 
290 Pressure valves — replace 
300 Electric fuel cutout - check 
301 Electric fuel cutout - replace 
320 Fuel system — bleed .. 
13.83 320 Fuel injector combination — remove and install 
1361000 Control units ~ remove and install 
1371000 Air cleaner — remove and install .. 
1372001 Air cleaner cartridge — replace 

































For further information on troubleshooting and jobs in assembly 13 refer to: 
Microfiche Assembly Repair Manual and 
Electrical Troubleshooting Manual 5 Series E34 
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WORKING INSTRUCTIONS 


1m Reference to Cleanliness on Fuel Systems 


~ Clean area around point of repair thoroughly prior to disconnection of pipes/hoses, switches, ete 


Always place removed parts on a clean surface and cover with plastic sheets ~ never use cloths 
losing tint 





Cover oF insert plugs in open ends of pipes or hoses and openings in components immediately 
ever work with compressed ai 


= Only install cleaned parts 
Take new parts out of their packaging only immediately before installation 


~ Keep diesel fuel off of coolant hoses - if applicable, rinse off with water immediately 


EXPLANATION OF ABBREVIATIONS 
DDE —_Digital Diesel Electronics 


MLG Fuel Volume, Combustion 





SB Injection Begin Related 
Me Fuel Volume Refited 





13.00 050 CHECKING ENGINE IOLE 
SPEED 





temperature, 1. ol 


60° C (1408 F), 








‘lactic consumers switched off 


Risad engine idle spond? from tachometer 
Inthe instrument cluster. 
deviates from nominal value, read 
smory of DDE salt diagnosis. 
‘check basic adjustment of 
nder 
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DRAWING OF ELECTRONIC FUEL INJECTION PUMP FOR DDE 








'5 Solenoid for injection begin 





{6 Plug for high pressure chamber 
(Hor static adjustment with dial gage) 
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DoE 
13.32 000 FUEL FILTER 


Note: 
Fuel filter heating is described in Group 12. 








ting element 


rere 


ing lament mounting nut 
iter cartridge 


g. 


g 


rain valve 
8 Manual pump 

9 Temperature switch 5.5°C (42° F) 

10 Blewdor screw ‘ 

11 Filter head 

12 Electric connection for heating element 


DDE 
13:32 050 DRAINING WATER TRAP IN 
FUEL FILTER, 


Unscrew bleeder screw (10), 
Push up drain valve (7) and drain until pure 
diesal fuel runs out 


Unlock cap of manual pump (8) - turn 90° 
‘and pump so long. until diesel fuel runs out 
(of bleeder serew (10). 

Tighten bleeder serew (10). 

‘Lock ap of manual pump (8). 
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® 


avian 





+ “Varia 033 


DDE 
1332 051 REPLACING FUEL FILTER 


Unscrew blewder screw (10) and. 
small amount of diesel fuel at drain 
valve (7) 

Unscrew filter cartridge (5) ~ using @ 
standard tool, 





‘Mount cap (6) and drain valve (7) on new 
titer. 


Unlock cap of manual pump (8) by 
‘turning 90° and pump 0 long, until diesel 
{uel runs out of bleeder serew (10). 
Tighten bleeder screw (10), 

[Lock manual pump (8). 





ing element 


tit 


ting element mounting nut 
iter cartridge 


28 


in valve 
8 Manual pump 

9 Temperature switch 5.5° ¢ (42° F) 
10 Bloeder screw 

11 Filtor head 

12 Heating element electric connection 


2419623 





1351 000 REMOVING AND INSTALLING 
INJECTION PUMP. 


Removing: 
Disconnect battery ground lead. 
Important 
systems 
‘wil erase 





Instataton 
FFL with coolant” and bleed cooling system 


= refer to 17 00-039, 





erator drive bet 





‘nstatation 


‘Adjust drive bel tension, 





‘Turn erankshalt to TOC mark (ignition post: 
tion in eylinder no. 1) 


Unscrew toothed belt guard, 


+ Reter to Operating Fluids 





‘Loosen holder for wiring. 


Unscrew ol! pipe holser 


Pull off leak ol! ose (1), 
Unscrew return pipe (2). 

Coupling (3) 8 matched with injection 
pump. 


Instatation 
Roplace a removed leak oll hose, 





Unscrew spacing holder of inaction pipes 
Unscrew all coupling nuts on injection 
nozzles, 

Plug openings in injection nozzles with caps 
Caution! 

‘Apply too! caratully to avoid banding the 
‘jection pipes 


Unscrew coupling nuts on injection pump 
tnd pull back pipes 
Plug openings with caps. 


Unscrew connection for fuel shutolt 


Daconneet wire harness 





Counterhold on adapter and unscrew pipe 
with Special Tool 13 § 020. 
Plug opening with a cap, 


LUncrew nut on toothed belt sprocket. 
Hold sprocket with Special Toot 13 § 340, 





Bolt Special Tools 13 5 061 and 13 5 010 
fon toothed belt sprocket 
Loosen bolt (see arrow) completely, 


Turn erankshatt further until special too! 
‘ean be bolted 
Use M 6 x 20 mm bolts, 


13-51/23 
Fa 1) | Unserew nuts (1 and 2) 





2113638 





Remove bolts (6... 7) 


Tighten nuts (1.2) only 
finger tight at this stage, 








Tighten holder (6) and bolt (7) 


Remove Special Tools 13 § 010 and 
135 061, 
Tighten toothed belt sprocket nut. 
Counterhold with Special Too! 13 § 340. 
Tightening torque 


Aaust injection pump statically ~ see 
1351 008, 


Mount injection pow, begining the tion 
tng at connection ( 

iter ihn ivtallation, band fet 
system ~ 400 13 51 320 and chock idle 


Manual, 
Check pipes for eylinders 1,8, 3, 6,2, 4 t0 
firing order. 


* See Specifications 





135 005. AD,usTiNa ECON PUMP 
Stanieatcy 

Coolant tmperture » 206 

Unscrew pg (1 

Instataton 


‘Always replace seal 
Tightening torque 


Screw in Speciat Toot 13 § 390. 
‘Apply dial gage with preload, 


Turn crankshan clockwise in direction of 





Set scale of dial gage to zero, 


Pull out plug (2). 
Turn crankshaft clockwise untit Special 
Too! 14 2:200 engages In bore in fywhee! 
aur 


Important! 
‘Do not turn opposi 
rotation - wrong test re 





ngine's direction of 
te 





+ Reterto Specitications 





‘Read travel of distributor plunger on dal 





‘Test value: 1.05 + 0.02 mm, 


Adjusting 


Loosen screws (3 and 4), 


Loosen nuts (1 and 2) — do not loosen too 
‘much to avoid tension from the toothed 
‘drive bet. 


‘Turn injection pump until dial gage disp! 
the correct value" 

Tighten nuts in sequence of 1 to 4 
Tightening tora 

Recheck adjustment 








+ eter to Specitications 
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1351 290 REPLACING PRESSURE 


VALVES, Disconnect battery ground lead. 





Important 


‘The pressure. Intorrogate tautt memories of al systems 





fe closes the injection 





ee a8 disconnectiny 
Pei ng pone Scie 
ies ie eumagere o 


livery phase by way of removing a defined 


Disconr 
‘volume ofthe injection pressure. Isconnect hose, 


Unscrew olt 





Injection pipe connection 





Remove injection pipes trom Injection noz- 
298 using Special Too! 13°5 020 
Install protective caps. 


1234 = 


instalation: 
Tightening torque = 20 t0 25 Nm, 


2113667 


Unscrew spacing holders (3), 
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13.51 300 CHECKING ELECTRIC FUEL 
SHUTOFF 


‘The shutoff recaives power supply from the 
control unit from ignition key position 
DRIVE on. A loud click will be heard to 
Indicate this 


Check power supply to the control unit, if 
a click is not heard, 
So self-diagnosis for other tests 


ral 
p13 622" 











1351 301 REPLACING ELECTRIC FUEL 
SHUTOFF 


The diasal engine is stopped by interrupt: 
ing the supply of diel fuel. The shutott 
‘receives power supply from ignition key 
ponition DRIVE on. 





1 Feed bore 
2 Distributor piston 
3 Distributor head 
4 Magnet 





unow 


Installation: 
Disconnect leads on fue! shutott 








Unscrew fuel shutoff with a 24 mm open-end 
wrench 
Caution! 
Watch out for piston and spring they could 
{all out. 


Piston is moved out by force of spring when 
without current ~ fuel feed is interrupted: 
Installation 





for correct seating, 
torque = 20+ 5 Nm (14.5 + 3.5 
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DE 
1351 320 BLEEDING FUEL SYSTEM 


‘The fuel system (624 td) does not have to 
bo bled, since the fuel transfer pump builds 
‘Up prasture in the feed pipe in ignition key 
position "2", 





4 
warns 284 


Bleeding Injection Pump: 
Loosen plug two turns 

rank engine with the starter until diesel fuel 
‘uns out ~ then tighten plug again. 

Tightening torque = 14+ 6 Nm (10 + 4 ft bs.) 


Bleeding Injection Pipes 
‘Loosen all coupling nuts on injection nozzles 
With Special Too! 13 5 020, 





runs out of the pipes ~ then tighten nuts again. 
Tightening torque = 20 +5 Nm (14.5 + 2.5 
feos) 
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2113 662 


1353.920 REMOVING ANO INSTALLING 
INJECTION NOZZLE ASSY. 


Loosen hose clamps 
Disconnect intake alr hose, 





Unscrew olt trap, 


Loosen and remove pipe spacing holders. 
Pull off leak oll hoses using a pers 





Instatation. 
Replace leak oll hoses atter removal. 


Unscrew couplings using Specia! Toot 
135020, 


Noto: 
Reposition too! in good time to prevent 
‘bending pipes. 

Plug openings with protective caps. 





‘Unscrew coupling on injection pump. 
necessary, counterhoks on pressure 
valve 





Instataton: 
‘Tightening torque’. 


Unscrew Injection nozzle using Speciat 
Too! 135 320, 


Instaiation: 
Bleed injection pipes - refer to 13 51 320. 
Reler to Group 13 In Construction Group 
‘Repair Manual for additional information. 


Components of injection Nozzle Assembly: 


Nozzle holder 
Nozzle body 

Feed bore 
Prossure chamber 
Nozzle pintie 
Leak oll pipe 


Important 
‘The Injection nozzle with pintie movement 
‘sensor (wire) for cylinder no. 4 must never 
be disassembled, 





10 Specitications 
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13.61 000 REMOVING AND INSTALLING Note: 


CONTROL UNITS. ‘$8 Control Unit (25-pin connection) 
respontible for: 
Unscrew serows (1.4) Injection begin regulation, 
Lift cover off of alactric box. = seit dhagnonis and 





sxhaust gas recirculation. 


Caution! ME Control Unit (35 pin connection) 


‘Turn off ignition before disconnecting oF responuible for 
Starting volume specification, 


‘connecting multiple pin plug 
Push back retainers and pull off multiple 25 pol ‘volume control while diving, 
pin plug, smoke limitation, 


—_—— fuel mats correction, 


~ idle speed control, 


35 pol ‘ond speed control 
butomatic traramission contro! 
zy. charge pressure control and 


— hesitation suppression 


Unscrew nuts (5. 8) ‘Read out fault memories sae self dhagnosts. 
(1) $B control unit 

(2) ME control unit 

ull out control units (1 and 2), 


P23 208) 








13 Fuel system 


13.00 050 


1331028 
13 32.000 
050 
051 
061 


1351 000 
005 
300 
301 
320 
1362 520 
600 
1371000 
1372001 


525td (M51), 525tds (M51) 









Notes nnn wo 1 
Engine idle speed — check wo 1 
Layout of electronically controled injection pump for DDE 13- 
Fuel supply pressure — check ...... ere a 1S 
Fuel filter DDE 13- 





Water trap in fuel filter — drain 
Filter element - replace 
Fuel fiter, complete, (with water level sensor and fuel heater) — remove and install 
or replace ... 
Injection pump — remove and install 
Fuel pump — adjust statically 

Fuel temperature sensor — replace .. 












Electric fuel cutout - check Bacon = 5 
Electric fuel cutout ~ replace S 13- 
Fuel system ~ bleed . sooo 1° 
Pedal position sensor — remove and install or replace 0 WE 





RPM sensor (pulse generator) (M51) ~ replace .. nig 1B 
Air cleaner (M51) — remove and install 
Air cleaner cartridge replace ...... 





For further information on troubleshooting and jobs in assembly 13 refer to: 
Electrical Troubleshooting Manual 5 Series E34 


00/31 
00/32 
00/33 
31/31 
32/31 
32/31 
32/32 


32/32 
51/31 
51/34 
51/36 
51/37 
51/38 
51/39 
62/31 
62/31 
71131 
72131 
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INFORMATION REGARDING CLEANLINESS WHEN WORKING ON FUEL SYSTEM 
= Clean area around point of repair thoroughly, for example betore disconnecting pipes hoses, 
switches, etc. 


= Place removed components only on clean surlaces and cover them with plastic sheet ~ never 
use tltty cloths 


= Cover of insert plugs In opened pipesinoses oF components immediately - do not work with 
‘compressed air. 

= Install only cleaned components 
Take new replacement paris out of packaging only shortly belore instalation, 

~ Keep diesel fuel off of coolant hoses ~ if necessary wash off immediately with water. 


EXPLANATION OF ABBREVIATIONS: 


DDE —_Dighal Motor Electronics 
AS —_EGAinjection begin control 

MUG Fuel rate, combustion ar, 1094 speed 
58 Injection begin reiation 


me Injection rate relation 


13-00/32 














1.00050 CHECKING ENGINE IDLING 
BED 





Requirements: 

= Engine at operating temperature (ol! 
temperature » 60°C), 

~ Valve clearance OK. 

= All electric consumers switched ott 


‘Read Ialing speed" trom tachometer in 
Instrument cluster. 

(Or read engine speed via the diagnosing 
system, 

‘The engine speed can also be read via the 
diagnostic socket: 

Connect BMW Service Tester. 

Select engine test step no, § (enter number 
of cylinders). 

{In case of deviation trom specitied value, 
Interrogate fault memory of ODE (reter 10 
DDE Tost Plan). 

MW necessary, check basic setting of pedal 
value sender (reler to DDE Test Plan), 
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ELECTRONICALLY REGULATED INJECTION 
PUMP FOR 001 


= Control valve motion sender 
Potentlometer for feedback voltage 


Interlock for injection rate solenoid 
Electric tuet shutoff 
Control valve 





Injection begin solenoid 


= Plug for high pressure chamber 
(Jor static adjustment with dial gage) 


Fuel temperature sensor 





‘= Hollow union bolt or pressure valve 





34 13 036 
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1331028 CHECKING FUEL FEED 
:SSURE 


saueeze ot capi, 
move fot pipe) oan the ier. 


Cautont 
Catch escaping tvel ina sultable container. 


Instat Special Yoo! 16 1 300 (adapter) be- 
tween pipe (3) and fitter housing. 


Ing Instructions of BMW Service Tester). | 


Remove relay box cover, 
Remove fuel pump relay (2) 











18 DRUCK 10 BAR 9.07 AR. 


BMW SERVICE 











__| 











‘Switch fgntion on. 
‘Bridge terminals 30 and 87 on the rolay 
‘carrer with Special Tool 61 3 

‘Operate special too! and read Intank pump 


Reinstall tue pump relay (2). 
Fun engine at idling speed and read pres: 
‘sure! trom tester. 


Increase engine spoea to 4800 rm and 
‘observe pressure" on the tester. 


pressure 
‘considerably at high engine speed. 


Caution! 
Catch escaping fuel In a suitable container 
‘while removing Special Tool 16 1300. 


Instataton 
Reconnect pe onty with sala which are 

Inperectconahion and coat the sass with 
Enwute hatte retainor engages corect 


+ Reter to Specitications 
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ae /, 
Le 


1992000 FUELFLTER FOR ODE "322080, ORANG WATER TRAP 






suitable nose to orn nipple) 


ore 

Foot ta described in Grovp 12 Connect su 

Logan) rea 8 mm dia., and insert other end into sult 
ontinat 


‘The water level display is registered via 
‘the DDE control 


To charge and discharge, press retainer 
‘and pull pipe (3) off. 

Important 

Catch escaping fuel, 

Instataton: 


heck stala, replacing W necessary. 
Coat seals with aca: gf 
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1332051 REPLACING FILTER ELEMENT 


Connect sultable nose to drain nipple (1), 
‘8mm dla, and insert other end into sult: 
able container. 


pen arin pl (2) by turing Mand crain 


To charge and discharge, press retainer (it 
‘necessary pull out completely) and pull 
pipe (3) ott. 


Important! 
Catch escaping fuel. 
Instatation 


Check seals, replacing i necessary, 
Coat seals with acia-Iree grease, 











‘Twist and unscrew fuel fer element. 


instalation: 
Note instructions printed on the titer 
‘element 


1332061 REMOVING ANO INSTALLING 
COMPLETE 
[FUEL FILTER (WITH WATER 
LEVEL PROBE AND FUEL. 
WEATER) 


Disconnect plug (1) fr water level probe 
‘and plug (2) for fuel heater 


Press retainers (it necessary pull out 
completely) and pull pipes (3 and 4) of, 


Important! 
Catch escaping fuel. 
Instatation, 


Check seals, replacing it necessary. 
Coat seals with acia- ree grease. 


Unscrew bolts (5 and 6) and remove finer, 


Empty tue! from titer Into a suitable con- 
tine 














1351 000 REMOVING ANO INSTALLING 
INJECTION PUMP. 


Disconnect battery ground lead. 
Important! 


Interrogate fault memories of al systoms. 
{rst as disconnecting the battery will erase 
them, 


nt 





Remove engine splash oi 
com! 





Flomove Intake manifold « Can 


Instatation 
Roplace gaskets, 
Replace leak oll hoses alter removal 


Poul of leak oll hose (1 
Disconnect return pipe (2). 
Coupling (3's matched with injection 


pump. 
Disconnect tet pipe (4). 


Instatation 
Roplace leak oll nose atter removal, 


Loosen and remove injection pipes from 
Injection nozzles using Spectal Too! 
138020, 


Important! 
Reposition oo! in good time to avoid bend- 
Ing the pipes. 

Pug openings of nozzies with caps. 


instalation 
Tightening torque’, 


+ Reterto Specitications 





] 
Nie 


ton pump using Special Toot 13 § 020 
‘Plug openings of injection pump with caps. 


Instatation 
Tightening torque" 


Hold engine In TOC of cylinder no. 1 (power 
stroke) using Special Yoo! 11 2 300. 


checking 


Unscrew ol! iter cap 
‘The frst cam of the camshat must tace up, 


Unscrew toothed belt tensioner bot 


Instataton 
Check Yor O-ring 


+ Reter to Specitications 


13-51/32 














Unscrew central nut. 


‘Screw Special Too! 13.5 120 In, without 
pressing-out bot 


Disconnect plugs. 


Unscrew pump mounting bolts 


Instatation: 
Pay attention to washers. 


























2490" 














ng pump, transter the attach 
‘ments and mounting parts. 


Bring injection pump shaft into installed 


i 
vertically In Tront of the noticed cam. 


Make sure that ihe woodrutt key does not 
fall out while installing the Injection pump. 


Tighten nuts (1 and 2) betore unscrewing 
Special Too! 13 5 120. 









y mo?) 


[ - a 








Remove Special Tool 13 5 120. 
Serew central nut in and tighten. 


Tightening torque’. 


‘Adjust Injection pump statically -reter 10 
1381 008, 


\wnen connecting Injection pipes, begin 
with connection no. 4 

Note that pipes for cylinders 1,5, 3, 6, 2 
‘and 4 are equal to the fring order. 


Starting time Ia longer attr assembiing, 
Bleed fuel system «refer to 13.51 320. 
‘Check Idling speed - refer to 13.00 050. 


+ Reter to Specitications, 


13-51/34 











13.51 008 ADJUSTING INJECTION PUMP 
STATICALLY 

DoE 2 
Coolant temperature » 20° C. 
Disconnect battery ground lead. 

2 
‘This wil erase the fautt memories ofall 
ystems, go that they must frst be Inter 
rogated. 
Remove engine guard and tan cow, 
Unscrew plug (1). 
Instatation: 


‘Replace seat i necessary. 
Tightening torque". 


‘Screw In Special Too! 13 5330, 
Secure dial gages preload, 


‘Turn crankshaft clockwise In direction of 











Checking TOC In eytinder no. 1 (power 


First cam of camshaft must point upwards. 


Pullout plug (2) 

Turn crankshan clockwise unit Spectat 
Too! 11 2 300 can be Inserted Into appro 
priate bore of fywheet 

tmportant! 

‘Don't turn in opposite direction of engine 
rotation ~ wrong test resuits 


Read stroke of distributor plunger trom dial 
‘age. 
Fetes to adjustment value’, 


+ Reter to Specitications, 


13-51/35 











Adjusting: 
Loosen bolt (1). 


‘Loosen nuts (2 and 3), but do not loosen 
‘excessively In order 10 avold tension trom 
the chains. 


‘Turn injection pump until dial gage shows 
the correct value’ 


+ Reter to Specitications 


13-51/36 




















1351... REPLACING FUEL TEMPERA- 
TURE SENSOR 


Important 
Ensure absolute cleaniiness when working 
‘on the Injection pump. 


Remove Intake manitold- roter to Gr. 11. 


Instatation: 
Replace gaskets. 
Replace leak oll hoses atter removal. 


Disconnect teak ol! ose (1), 
Disconnect return pipe (2) 

Hollow union bolt (3) Is matched with the 
Injection pump. 

Disconnect tue pipe (4). 


instalation: 
Replace leak oll hose after removal, 


Unscrew bolts (1... 4). 
Remove injection rate control unt cover. 


Important! 
Catch escaping fuel. 


Instataton: 
‘Tightening torque = 7... 10 Nm. 





























Cover injection rate controt unit with clean 
plastic sheet. 


Instataton: 
‘Tightening torque = 0.5 .. 0.7 Nm. 


Pull out temperature sensor using a pointed 
pliers applied on the connection lugs (not 
‘on connecting wires) and remove. 

Don't touch the slider and potentiometer 
surtoces. 


Instalation: 

heck for correct seating and good condt- 
tion of gasket when mounting the injection 
‘ate control unit cover. 


13-51/37 


] 
| 1381300 CHECKING ELECTRIC FUEL 
SHUT-OFF 





‘The shut-ottrecelves voltage via the con- 
{rol unit as trom ignition key postion °2" 


‘Switching-on willbe heard by # loud click, 


a a a click Is not heard, check power supply 
to the control unit. 
‘the ess reer to BMW Diagnosing 
iy 
© 


























W necessary, check master relay ater 
loosening screws (1... 4) and removing 
cover. 


1» Master relay (white) 
2 = Fuel pump relay (orange) 














13-51/38 


19551901 REPLACING ELECTRIC FUEL 
Acad Disconnect lead on fuel shut-off 


Traine engine la stopped by irr 
{ng the supply of 
‘Cech ue anu ot eer to 1381300. 








ioe Unscow Wt stot ung #24 mm fork 
5 arene Sd i 
SM, pressue chamber Frungerand wring coud al ut, 





























uy ails 
@5 _ wey! fe aal 














‘Without current the plunger will be run out 
Dy spring force and the fuel feed bore shut, 


[Check O-ring for correct seating 
‘Tightening torque = 20 + § Nm. 














13-51/39 
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1951 320 BLEEDING FUEL SYSTEM 


1. eternen ood ih ese 


‘since the transter pump builis 
Sure in the supply ppe win the igetion 
key turned to "2" 


1 tne tu0l system is drained completely oF 


Press retainer (pull out completely 1 neces: 
ary) and disconnect tue pipe (3) behing 


Important 
Catch tue! In a suntabie container 


Insta Spaciat Toot 1 1200 (adapter be 
{waen pipe (3) end ther housing. 
Connect 


Lit relay box cover off and remove fuel 
ump relay (2) 


‘Turn jantion on. 
Bridge terminals 30 and 87 on relay carror 
with Special Toot 61 3050. 

Operate tool unt ful runs out offer. 


Important! 
Catch fue! ina sultable container. 


+ Reter to Specitications 





































Instaliaton: 
Reconnect pipe only with seals which are 
‘condition 


In pertect 
‘Coat seals with acis-tree grease. 
Have retainer engage correctly. 


Sleeing mietion Pure: 
‘Loosen plug (1) two 

Crane engine wn starter nl fel rune 
out 


Important 
Catch tual ina sutable container, 


Rotighten plug. 
‘Tightening torque = 20 + 6 Nm. 


13-62/81 


13 62 520 Removing and installing / 


replacing pedal position 
sensor 


refer to 1272820 








13 62 600 Replacing RPM sensor 
{pulse generator) (Mt) 


‘Switch oft ignition. 


Press coolant hose to one side so that mark 
(1) can be seen on timing case cover 

Mark (1) on timing case cover must be aligned 
flush with mark (2) on vibration damper 


Viewed trom above: 
‘Mark (1) on timing case cover must be aligned 
fash with mark (2).n vibration damper 


Location of RPM sensor: 
Beneath starter. 

Disconnect plug-and-socket connection 
Remove RPM sensor together with support 
bracket 


























instalation note: 
Fit special tool 13.6 040 to support bracket. 
‘Mount support bracket with special too! on 
‘engine block and push till it comes up against 
the flywheol, This sets the minimum gistance 
(of the RPM sensor tothe pins in the flywheel 


Firmly tighten support bracket. 


Installation note: 


Principle: 

Special tool 136 O40 rests on pin (1) of, 

fywhee! 

Unscrew special tool 136 040 at support 
bracket and remove. 


Caution! 
‘The support bracket on the engine block must 
‘no longer be loosened, only release and 
remove the special tool! 


Fit RPM sensor in support bracket. 
Secure RPM sensor. 

Reconnect plug-and-socket connection 
‘Check function, reer to DIS. 


Read out detect code memory of ODE control 
Unit, check stored fault messages, repair 
{aulis, delete detect code memory, 





13-71/31 





Sr toe 





1371 000 Removing and installing air 
cleaner (M51) 


‘Remove coolant expansion tank. 


Release screws. Remove upper section of ait 
loaner 


Remove air cleaner cartridge, 


Unscrew air cleaner housing and lt off 
together with intake duct. 


Installation note: 
Check O-ring for crankpase ventilation, 
replace it necessary. 

Ft screws with screw sealing compound, 
Lightening torque 6 Nm. 





1372001 REPLACING AIR CLEANER 
FILTER ELEMENT 


Unscrew screws (1. 4), 








Lobes Pun mousing cover up and uh ot. 
7 & % ~\ 
= 








es 
/ o\ \ 
ee z\ 





Installation: 
First engage cover clips at bottom. 














13 Fuel system 


13 00 002 
13 31.029 
13 32 051 
13 41 500 
13 51 199 

630 
13 54.030 
13 61.000 
1362511 

531 

560 
13 64 541 
1371000 
1372001 
1390 500 


530i (M60), 540i (M60) 



























Functional check of digital motor electronics (OME) af 13- 00/41 
Component testing ... 0041 
Delivery pressure of fuel pump ~ check 31/41 
Overview of fuel filters and lines 32/41 
Fuel filter replace... 32/41 
Idle speed control vaive replace 41/41 
Fuel pressure regulator ~ check 51/441 
Fuel pressure regulator — replace 51/42 
Throttle assembly~ remove and install/seal 54/441 
Control unit (for OME) — remove and install or replace 61/41 
Inlet air temperature sensor ~ replace... 62/41 
Coolant temperature sensor ~ remove and install... 62/41 
‘Air mass meter — remove and install or replace .... 62/42 
Fuel injector valves, all ~ remove and install or replace .. 64/441 
Air cleaner ~ remove and install i 71/441 
Air cleaner cartridge — replace 72/44 
Tank ventilation valve ~ replace 90/41 


For further information on troubleshooting and jobs in assembly 13 refer to: 
Microfiche Assembly Repair Manual and 
Electrical Troubleshooting Manual 5 Series E34 


13-00/41 


| | 3800002 CHECKING FUNCTION oF nak a 
= = DIGITAL ENGINE ELECTRON: aan fens  MOmeacoins ORs 
= tes (owe) Measure renintanceon aperture senso, 
heck wing irom cont unt pig 
Connect BMW Service Tete, perature sensor lig for breaks or shor 





Carry out bret test 
rrogate fault memories. 
Interrogate status. 
7 Roter 10 operating Instructions of BMW 
Service Tester BMW Diagnosing System, 








‘Additional information on Troubleshooting: 
anone Car Electric Electronic Tex Plan and Wiring 
Diagram binders. 





1300... COMPONENT TEST 
‘Check lating speed controt 
Electric Test 


Measure resistance between terminals (1 
and 3). 

‘Specitication: approx. 230 

Measure resistance between terminals (2 
‘and 1) or (2 and 3), 

‘Specitication: approx. 42:2 each, 





Dynamic Teat 


Remove ising speed control valve (plug 
‘remains connected) 

‘Open oF close rotary plunger (1) fly. 
‘Switch on ignition. 

Rotary plunger must move to and remain 
{na position of approx. 50% cross section 
opening. 


Reter to BMW Diagnosing System for other 
tests, 











Roter to Specifications of Gr. 12 and 13 
* Reler to Wiring Diagrams. 








13-00/42 





Check coolant temperature sensor 
Connect Jetronic test lead, Special Too! 
611440, 

Measure resistance with ohmmeter. 

To check resistance in eniire temperatur 


‘ange, remove and submerge sensor In a 
‘the hexagon and 











‘The temperature sensor measures the 
‘engine temperature and s Inior- 
mation to the control unt 








S=NTC resistor 


+ Reter to Specitications of Gr. 12 and 13 






(Check tank vapor venting valve, 


Connect vacuum hose (1) from BMW Ser- 
vice Tester on 8 mm dia. adapter. 

‘Supply 12 V voltage to tank vapor venting 
valve Using Special Tool 61 1 440 (2). 





Select 
Serv 3 
Set vacuum to 600 + 100 mbar. 
Switch off vacuum pump. 





Function 21 on MW 


Vacuum must not drop by more than 50 
bar during he testing time of about 20 
seconds, 

‘Replace tank vapor venting valve i vacuum 
‘drops by more than 80 mbar, 









0 Specifications of Gr. 12 and 13 
to Wiring Diagrams 


13-31/41 








1331 029 Checking delivery pressure 
of fuel pump 


Remove caps (1), release nuts (2 
Remove manifold covering. 


necessary release retaining nuts (3) of 
‘coolant expansion tank and push tank to one 
ide, 


Install BMW SERVICE TESTER or spacial toot 


133.060 with connection line and special too! | 
13.3 064 in fuel supply line upstream of 
pressure regulator. 


Release screws, 
Remove lid for E-box, 









Release nuts (1 and 2) of holder and pul 
holder 


Lay plug connector and cables to one side, 


Unplug fuet pump relay (orange). 


‘Connect special too! 61 3 080 to terminal 
87 and terminal 30. 

Press button and read off delivery pressure” at 
pressure gage. 

tthe specitiog delivery pressure is not 
reached, close off ful return line after the T- 
plece with special tool 13 3.010. Switch on 
‘nition. Operate special toot 61 3 080. 


delivery prossure Is reached: 
Replace pressure regulator. 


delivery pressure" Is not reached: 


* Reter to Technical Data 


13-32/41 


133010, 





HOSES. 


Catch and aispose escaping fuel, 


Disconnect hoses at fue! titer. 
Important! 


‘Check direction of flow (arrow) or outlet 


Instatation: 











13-41/41 







| 19.41 500 Re Idle speed contro! _ Press together mounting and detach. 
wae"? | valve. 


Remove idle speed controt 








Remove caps (1), release nuts (2). 
Remove manifold covering 


Press retaining spring and disconnect plug Installation note: 
connector. First sealing ring in thotte ange. 





MW ene 





‘Open clips if otf upper section of ar cleaner. Installation note: 
Ensure seats are fitted on throtie body and 
Idle speed control valve. 





Instatation note: 
Note identification No. (1). 
Check idle speed. 


LI 
S owes tgeter win @ 


For component testing refer to 13.00. 














B 4 


LE) Refer to Technical Data 


13-51/41 








19.51 199 CHECKING FUEL PRESSURE 
REGULATOR 


Press off caps (1). 
Unscrew nuts ( 
Remove cover for collector. 


applicable, unscrew coolant ex 


uF pansion \ 
tank mounting nuts (3) and push tank aside, | 


‘Special Too! 13 3 060 together with con- 
‘necting pipe and Special Tool 13:3 064 in 
uel feed hose, 

















‘Unscrew plug ral nuts (1 and 2) and pull 


Pate log ana wiring ata. 
Biaconnat pump ry ornge). 


Bridge terminals 67 and 30 using Special 
‘Tools 61 3050. 
‘Switch on ign 


‘System Pressure Drops Too Fast: 


Disconnect dagnosia socket and clamp 
ting Spec Too! 123010, 

ah 

‘parte Special Too! 613 030 again bret, 


{1 system pressure Is now maintained, the 

pressure reguiator is 

Whe system pressure drops, there Is a 
pressure regulator (Injec- 

Mon pps nove connections, el neo, 

ate). 


+ Reter to Specifications of Gr. 16 
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1951 630 fuel 
Replacing fuel pressure 


Remove end caps (1), release nuts (2) 
Remove manifold covering. 
retaining nuts (2) from 


Necessary, release 
‘coolant expansion tank and push tank to one 
side 


Detach diagnostic socket 


Disconnect vacuum hose, 











Lit out snapering. 


‘Note position of vacuum connection. 
‘Turn pressure regulator and pull out. 


Instatation note: 
Replace seats (1 and 2). 


Installation note: 
Ensure lugs of snap-ring engage in recesses. 


Loosen hose clamps Intake 


19.54.0309 REMOVING AND INSTALLING / nose ‘and remove 
SEALING THROTTLE VALVE hoses together with air cleaner upper 
ASSEMBLY ‘sect 

Disconnect throtte cable (3). 
ross off caps (1). Pull vacuum hose (4) off of throttle valve 
‘Unserew nuts (2). assembly. 
‘cover 


Unscrew screws (1... 6) and pull oft 
throttle valve assembly. 





Pull plug (1) off of Kiting speed control 


valve and plug (2) off of throttle valve roe 
ot trot va Replace gasket 
poteniiometar * 


LUnetip and pull up air cleaner upper sec: Instatation: 
on. ‘Atiach holders (1 and 2). 

















13-54/42 

















‘Models with Ant! Slip Control (ASC): 


| Pull ott plug (1. 


| Loosen hose clamp and pul ot bellows. 


Unscrew screws (2... 4). 


| Take of and place throtie valve assembly 
aside, 


Instataton: 
Replace gasket (5). 


13-61/41 
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1361000 REMOVING AND INSTALLING 
‘OR REPLACING CONTR 
UNIT (FOR OME) 


‘Unscrew electronic Box ld screws, 
Remove is. 


Pull up retainer (1) and pul of plug (2). 


‘Unelip retainers (3) and remove control unit. 





fl 








‘4 f} 

GL wormome Gq 
on =i 

cy 








Instatation: 
heck code (1)* and production date (2), 


‘Relays In Control Unit Electronic Box: 


1 = Fun pump aay (or 
2 bie anton ty Gn 


+ Reter to Specitications 











1962511 REPLACING INTAKE AIR 
‘TEMPERATURE SENSOR 


(After checking function of gigha! engine 
‘lectronics (OME) as in 13 00 002,) 


Pross off caps (1), 


Pross in retainer. 
Pull off plug. 


Unscrew temperature sensor. 


Instataton: 
Tightening torque". 


Component Test: 
Reter 10 13.00... 


* eter to Specitications 





Exe 








162.591 REMOVING AND INSTALLING 
‘COOLANT TEMPERATURE. 
{Ator checking function of aigital 
‘lectronies (OME) as In 13 00 002.) 
Detach and place diagnosis socket asise 


Press in retainer. 
Pull oft plug (whit). 


Unscrew temperature sensor. 


Instataton: 
‘Tightening torque. 


‘Arrangement: 

1 Temperature sensor tor OME (white) 

2 Temperature sensor tor temperature 
9890 (black) 

‘Component Test: 

Rotor 10 13.00 


+ Reter to Specitications 
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13 64 541 Removing and installing or 
replacing al tue injector 


Remove end caps (1), release nuts (2) 
Remove manifold covering. 


Remove retaining straps for mounting cable. 
Detach throttle operating cable at throttie lever. 


Disconnect cable connectors from ignition 
‘coils on both cylinder heads. 




















Bre 





Unctip throttle operating cable (1) and place to 
‘one side. 


Remove cable ducts (2) and place to one side. 
disconnect plug connectors from fuel injector 
valves. 


Close off fuel supply and return lines with 
‘special tool 13 3.010 and remove. 


Coutiont 
Collect escaping vl 


Release injection tube retaining elements. 
Remove injection tube together with fue injec: 
torvalves. 


ross off clips. Remove tue injector valves 
{rom injection tube, 


Before fitting, cont seats of fuel injector valves. 
with acid-re grease, 


9 acialess grease. 


Coat housing at sealing ip surtace with 
o 








Unscrew screws (1 and 2) 
‘Tit and pull out alr cleaner housing, 
































EY, 
YY 
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1372001 REPLACING AIR FILTER, 
ELEMENT 


13-90/41 














12.90 500 REPLACING TANK VAPOR 
VENTING VALVE 


(Atter checking tunction of digital engine 
‘lectronies (OME) as In 13.00 002.) 


‘Tank vapor venting valve and carbon can: 
Ister are located between bumper lower 
‘ection and let tront wheel house, 

Push tank vapor venting valve out of 


rubber holder. 
ross In retainer and pull oft plug. 


Disconnect tue! hoses. 


Caution! 
Catch escaping tue. 


‘Component Test: 
Reter to 13.00 .. 


16 Fuel supply system 


1611 
030 


120 


16 12.000 


Overview fuel tank 





16-11/1 
Fuel tank — remove and install 16-11/2 
‘Overview expansion tank with hose layout i sssene 16-1114 
Expansion tank for tank venting — remove and install or replace see 16-115, 
‘Overview tank ventilation on catalytic converter vehicles . 16-1116 
Fuel level sending unit and in-tank pump M30 — remove and disassemble 16-12/1 





Connector assignments in-tank pump fuel level sending unit 16-12/4 





16-111 





FUEL TANK SURVEY 


3417008 





16 11 030 Removing and installing fuel 
tank 


W necessary, partially drain fuel with suction 
pump") 


Caution! 
‘Observe safety requirements and prevailing 
‘national legislation, 


Installation instruction: 
Only use new hose clips, 

Check fuel hoses for condition and any leaks: 
replace f necessary 

‘lao see Service Information, Gr. 16 


lemoving trunk trim panel 


Unscrew bolts 
Remove cover 


Unscrew bolts 
Remove fuel hoses. 


Not: 
t= inet 


| 2eoutet 


~) Sourcing Reterence MWB 


S 





‘Move slide to one side. 
Lit out plug. 


Lt out rubber gater 


necessary, remove wheel, see 36 10 300. 
Untasten screw 
Lit out trim panel 


Unscrew botts 
Remove vent hoses, 


16-11/3 


Installation. 
‘Check liners (1), if installed, and edge guard 
(2), replacing if necessary, 


HW necessary, support fuel tank from 
underneath 

Unscrew heat shield screws. 

Lift out fue! tank 


Instatation: 


Installation 
‘Check stops, replacing t necessary, 


Replace plastic sheet, i necessary 





Instalation 
Replace liners, if necessary, 


Instaltation: 
‘Check for correct seating of retaining straps 





16-11/4 


EXPANSION TANK AND HOSE ROUTING SURVEY 


Expansion tank 

‘Vent hose (tiller neck/expansion 
tank) 

Vent hose (tiller neck/tuel tank) 
Vent pipe (tuel tanklexpansion 
‘Spill pipe (expansion tankinext to 
itferential)* 

Tim 

Fuel pipe holder on tloor plate 


To carbon canister in cat. conv. cars 








3216015 





1611120 REMOVING AND INSTALLING 
OR REPLACING EXPANSION 
TANK FOR FUEL TANK VENT 


Remove rear wheel — s9e 36 10 300, 
Unscrew screws 
Lift out trim panel 


Unscraw screws 
Pull off vent hoses (19 hore routing point 
no. 6). 

Unserow serew (1) 


Unscrew screws 
ull off vant hoses 
Pull off tank, 


16-11/6 


1611... 


‘TANK VENTING SURVEY 
(see "Note”) 





216032 


1 = Fue! tank 

2 = Expansion tank 

3 Pipe 

4 = Carbon canister 
fank venting valve 





Noto: 
Check tank venting valve ~ see 

13.90 500. 

em 4 not used on M 21 engine and 
‘with provisions for catalytic converter. 
‘Vapors are discharged outdoors via 
the expansion tank. 


16-12/1 
16 12.000 Removing and disassemb- 
ling immersed tube indicator 
intank pump 


and 





‘Summary of immersed tube indicator and 
Intank pump 





3416008 


112 Union nut 


Check tue pressure and delivery rate, 
‘00 Gr. 13. 


Check immersion tube indicator), also refer 
1 plug allocation on Page 16-124. 


*) Retr to Speciications 





It necessary, partially remove fuel with suction 
pump"). 


Lt out luggage compartment trim pa 
Unscrew bolts, 
Remove! 








Move slide to one side. 
Pull off plugs. 


ug allocation on intank pump and immersion 

tubs indicator 

= ground, immersion tube Indicator 
warning lamp 

(round, fuel pump 

= fuel pump 4 








) Sourcing Reference HWB. 





Untasten hose clips 
Disconnect fuel hoses, 


Note: 
Mark (uel hoses 


Instaiation instructions: 
‘Onty use new hose clips 

Check fuel hoses for condition and any leaks 
replace I necessary 

‘iso se Service Information, Gr. 16 





Ms: 
Remove init toad (1) 
return lead (2). 


Untasten union nut with special toot 
No. 18 1020, 

Installation instruction; 

Replace sealing ring and union nut 








Special too! No. 16 1 020 





Ms: 
Unscrew nuts. 


Pull out fuel level sender, 


Instatation 
Replace seal 


Drain gasoline or wear acid-proot 
gloves. 

Compress retaining hooks and pull out 
uel pump upward. 












3216028 





32028 





Instalation 
Check for correct fit of retaining hooks. 


Unscrew screws. 
Pull off hoses and electric leads. 


Instatation 
Feed and return hoses are marked, 


Instatation 
Sec 


ic leads on a fuel hose 
t about the middle, 





16-12/4 
Unscrew screws, 


Remove pressure damper (1) and check 
valve (2). 


32 16028 


oa 
HF 


Pull off pump holder. 


\ua' 


Unscrew screw. 
Lift out fue! filter screen. 





3216030 


17 Cooling 


17 00 005 
009 
010 
039 
1711000 
100 
100 
100 
509 
000 
150 


17 21.000 
17 30.000 
17 32.000 
17 40.000 

000 
1751 000 


Partial flow cooling circuit M20 / M40 / M50 ..... 
Coolant circuit M20 (with independent heating) 
Coolant circuit 6-cylinder M30 / M21, M5 
Coolant circuit M50 / M51 - i 
Coolant — drain and fill ~ ee . io nies ES 
Cooling system — check for leaks ... . w AT 
Check for leaks between cooling system and combustion chamber “ wes WT= 
Cooling system — bleed and check for leaks ... ‘ AT 
Radiator — remove and install 217 
Coolant expansion tank — remove and install. 
Expansion tank M20 / M40 / M50 — remove and install ...... 
Coolant expansion tank ~ remove and install 

Radiator — flush 
Radiator M51 — remove and instal. 7 . wees 
Oil cooler (for engine oil) ~ remove and install or replace sees AT 
M51 with intercooler 
M51 without intercooler eigen tao 
Oil cooler (automatic transmission) — remove and install or replace 
Radiator shutters ~ remove and install or replace . 
Vacuum box for radiator shutters — replace ..... 
Auxiliary fan, complete — remove and install 
Auxiliary fan (M51), complete — remove and install ... 
Intercooler — remove and install or replace 
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00/1 
oo/2 
00/3 
00/4 

oo/4a 
00/5 
00/5 
00/6 
1 
1113 
11/4 
1115 
11/6 

11/31 

11/33 

11/33, 

1133, 
2a 

30/31 

32/31 
40/1 

40/31 

51/31 











‘The bypass principle is ‘applied In order to have good alr exclusion in the cooling circult. Use of a 
cross-flow radiator permits integration of the bypass expansion tank on the side ofthe radiator. 
‘The tank Is designed two-plece In order to have sufficient tank volume, This version permits use of 
transparent plastic in the area of level marks. 


‘The vent pipe mouths below the minimum level mark. In this manner alr excluded from the bypass 
{tank Is prevented from flowing back Into the fll ow eltcuk when unscrewing the tank cap, 


‘The pressure retiet valve in the tank cap is activated via a control pipe by radiator feed pressure. 


‘The cooling system Is protected against excessive operating pressure by registering the radiator 
feed pressure, Pressure protection takes place at approximately the amount of the radiator operat 
Ing pressure during the after-heating phase. This improves the operating safety ofthe cooling sys- 
tem and the Boiling-over salety while afer-heating. 





BYPASS COOLING CIRCUIT (M20;M40/MS0) 


1 
2 
3 
4 


‘Cap with pressure and vacuum valves. 
Front engine 

Vent pipe 

To tnermostat 

Controt pipe 

To water pump, 

Lovet mark 


17—00/2 


COOLANT CIRCUIT - M20 
(with Additional Heater) 





















































aaron 


29 Water pump 
30 Solenoids 


17-00/3 


COOLANT CIRCUIT FOR 6 CYLINDER 
M30/M21/M5 





Radiator 





Return 
Feed 

‘Thermostat 

Water pump 

Engine block/eylinder head flow 
Expansion tank 

Heat exchanger 
Solenolds*heater 























3217008 





eer arnwn uw e 


10 Additional water pump 
1 | Ly 11 Spill pipe 
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vain hy uti 
bleed 


COOLANT CIRCUIT (M50 / M51) 
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17 00 005 Drain off coolant and refill 
Refer to Repair Manual, 3 Series E36 








201 


17 00.009 Checking cooling system for 
leaks, 


(On the M 40/M 201M 50, a check is carried out 
‘on the integrated expansion tank on the radia- 
{or using test device 17 0002 in conjunction 
with adapter 17 0008. 


30M 217M 51 


Fit tot device 17 0002 with adapter 17 0.005 
‘on expansion tank and bring pressure up to 
Tar. 

Cooling system does not leak i there is not a 
considerable pressure drop (max. 0.1 bar) 
after about 2 minutes 





Check cap. 
‘A: Check pressure relief valve. 


Screw cap (1) on special tool 17 0006 and 


apply ar pressure slowly. Pressure reliet valve 
should open at about 2 Bar 


‘Anernative: 
(Check connection for cooling system: 
Use teat device 17 0.002 in conjunction with 


‘adapter 17 0.006 and hose section 17 7 010 to 
cheek opening pressure" (pressure valve) 


“Roler to Technical Data 


wb 








‘Check vacuum valve: 


‘Screw adapter onto test device 17 0.006 and 
‘lowly develop a vacuum using special too! 
{61 6090 or the BMW SERVICE TESTER. 
‘Vacuum valve opens at vacuum of approx. 

0.1 bar 

Check gasket. 

Gentiy raise vacuum valve, check that it Is cor: 
rectly seated and, necessary, replace adap 


17 00 010 Checking for I 
cooling system 
tion chamber 


“Tester for cylinder head * 
Filland pertorm test. 

{there is a lea, the test uid turns yellow due 
{0 the carbon monoxide (combustion gas) en- 
tering the combustion chamber (CO) 








Note: 
Follow manutacturer’s operating instructions. 


+ "Reter to Technical Data 
"Source of Supply: BMW Parts wervice 


17-00/6 


17 00 039 Bleed cooling system and 
heck for water leaks 


Reter to Repair Manual for 3 Series E26 


17-111 


| 





1711000 REMOVING AND INSTALLING 
RADIATOR 


Unscrew cap on expansion tank, 
Unscrew engine splash guard. 
Loosen drain plug and drain, catch 
‘and dispose coolant 








Installation 
Fill and bleed cooling system" ~ see 
1700 039, 
Check cooling system for leaks - see 
1700 009. 


1M 20/ M50 
Disconnect coolant hoses, 
Tightening torque’. 


1 = Drain plug 


M30/M21/M5 
Disconnect spill pipe, upper and lower 
coolant hoses. 

‘Tightening torque’. 


+, See Specifications 
“See Operating Flulds 











Cars with Additional Fan: 
Remove right headlight cover. 


Pull off leads on temperature switch 
(). 


Cars with Automatic Transmission: 
Unscrew transmission oll cooler pipes 
and plug with caps. 


Instataton: 
Check ATF level, correcting lt neces- 
sary. 

Tightening torque’. 


Important! 
Caten oll 
Replace seals. 





* See Specifications 














{rom retaining tabs and slide backwards over 
the fan, 


Remove top retaining clip trom radiator. 
Prose screwdriver downwards and swivel for- 
wards, pulling radiator gently backwards at 


2 the same time. 




















Arrow = direction of pressure or pressure 
point with screwdriver 


1 Retaining hook 
Installation: 


ress down on top of clip (2), siding radiator 
forwards at the same time. 


Pull radiator upwards to remove, 
Installation: 

ace radiator on rubber mounts precisely 
‘Top up cooling system and bleed - 

1700 099. 


1 Rubber mount 
22 Bracket 


11-11/3 


1711 100 Removing and installing Coolant Expansion Tank 





important! 


‘Unscrew expansion tank cap only when engine is cold. Catch coolant and dispose of 


‘correctly 
Remove and install check level switch 


1 Expansion tank 
2 Screw cap 

3 Level witch 
4 Vent tine 

5 Return ing 
Retaining rut 
7 Inlet line 





nstataion 
Top up cooling system, bleed and check for leaks, 
‘ater to 1700 039, 


+ Reter to Technical Data 


3217014 





Remove plug and overflow hose. 


Remove niet and return hoses. 
Untasten nuts on lett and right sides of expan- 
sion tank and remove containee 





194 install level switch (check with DF 
agnosis Tester). 


Select Check Control with 03. 
200 Status List Check Control status query’ 
coolant level 

Electr. troubleshooting: refer to Gr. 62. 
Tightening torque" 


Level switch (manual check) 
lovel switch removed, actuate float by hand, 
sa mutinetr to measure tought 
Float at top = continu 

Frost etbotom co ne continu OK. 





* Refer to Technical Data 























17 11 100 Removing and installing ex- 
pansion tank M 20/M 40.MS0, 


Caution! 
Unscrew expansion tank cap only when en 
‘ine is cold: Drain, eaten and dispose of cool- 
ant 


Loosen bleeder screw (1) 
Remove mounting screws (2) and take off 
‘Upper section. 


Pull out expansion tank upwards. 


Installation 
Replace seals, 


Fl with specified coolant ™, bleed. 
(800 17 00 039) 


Container marks indicat fuld level at approx. 
20°, 


Installation: 
‘Top up cooling system, bleed and check for 


leaks, roter to 17 00 039, 


* Reter to Operating Fluids Specification 


17-11/5 


34 17 019} 








1711 100 REMOVING AND INSTALLING 
‘COOLANT EXPANSION 
TANK (M5) 


Caution! 
Only unscrew cap when engine Is cold. 


Drain and dispose coolant. 
Remove and check level switch. 


Expansion tank 
Cap 

Level switch 
Bleeder hose 
Return hose 
‘Mounting screw 
Feed hose 

Spill hose 


Instataton 
Fill, bleed and check cooling system 
for leaks ~ see 17-00/4 





‘See Operating Fluids 





Pull off plug (1) and spill hose (2). 


Disconnect feed hose (3), bleeder hose 
(4) and return hose (5). 

Unscrew screw on expansion tank and 
take out tank 





Remove and check (see BMW Diag- 
nosing System) level switch. 


Manual Test: 
Remove level switch. 

Operate float by hand and measure 
Power flow with a multimeter, 


‘Specitications: 
Float up = power flow 
Float down = no power flow 


17-11/6 


17 11.509 Flushing radiator 


1 ol has penetrated into the coolant circuit, the radiator and expansion tank will have to be 
flushed and cleaned with Solvethane™ 


Proceaures: 
1, Remove radiator and expansion tank, refer to 17 11 000-100. 

2. Filwith approx. 2 litres of Solvethene 

3, Shake radiator and expansion tank thoroughly, then drain once the ol has separated 
4, instal leaned cooler and expansion tank and connect to circu 


5, Fullthe entire cicult with hot water, Flush the circuit thoroughly by renewing the water 
‘a8 many times as required to ensure that any remaining cleaning residues are removed. 





6. Chock drained coolant for remaining oll, Repeat, it necessary 
Aor the cleaning procedure, ill he coolant eircut with coolant * and bleed the 8 
17 00039 





Note: 
‘Solvethane attacks rubber seals, hoses, etc, and consequently must not be permitted to enter 
‘0 remain in the cooling system. Always conform with safely measures for the handling of 
‘Solvetnane (printed on cans). 





+ Reter to Operating Fluids Specitication, Gr. 17 
‘Source of Supply: BMW Parts service 


17-11/31 


17 11.000 Removing and installing radi- : 
000 Sorenson stalling Tighten tan with special tool 11 5 040. 
40.Nen tightening torque ls equal to 30 Hm on 
Unscrew cap trom expansion tank. que wrench, 
‘1 Unscrew and remove eplash guard. 
‘Open drain screw and dain off coolant col 
lect and dspose of correcty. 


Instatation: 
FAN! cooling system’ and bleed, reter to 


‘Check cooting system for leaks, 
‘ater to 17 00 008 


‘Remove gater rom suction iter. Remove fan together with fan shroud. 


Anstaiation: 
Attach Tan shroud correctly, 


Remove expanding rivets (1 and 2) by pulling Remove vacuum hose 
backwards, pull fan shroud upwards and de~ Remove overflow hose (2) and upper coolant 
tach, ose (3) 


coolant hose (4) and both inter- 


Remove tan, bracing with special too! Remove lower 
115050, ‘cooler hoses ($ and 6) 


‘against pulley wheel. 


LLefthand threads. To loosen union nut from 
tan, turn clockwise (eto right). 





17-11/32 









Remove retaining clip trom top ot radiator. 
Pross screwdriver downwards and push for- 
‘wards, pulling radiator gently backwards when 


doing so, 


Arrow = direction of pressure of pressure 
point with screwdriver 


1 = Retaining hook 


Installation. 
Press down on top of clip (2), sliding radiator 
forwards while doing 80, 


‘Slightly raise radiator and remove intercooler 
by pulling backwards. 

Remove radiator and intercooler by pulling up 
wards. 


Instatation: 
Position radiator precisely on rubber mounts 
‘Top up cooling system and bleed - 

17100 039, 


+ Roler to Technical Data 


17-11/33 








17,14 150 Removing and instaling or 
replacing oll cooler (tor en- 
ine ot 
M51 with intercooter 


Remove tront bumper and center radiator grill 
{BMW kidney gil), reer to Gr. 51 


Untasten bracket for engine ol lines on engine 
mount. 


Disconnect tink between oll cooler lines and 
‘engine, 


Caution! 
atch escaping engine oll, Do not allow itto 
{all on the splash guard. 


Anstatation 
‘Cheek and correct engine oll evel 


Untasten bracket for engine ol cooler 














Unfasten retaining nut. 


Litt engine oil cooler out of rubber mount and 
remove, 


Cautiont 
Catch oll as escapes. 


MS1 without intercooler 
Unscrew oi lines, 


Note: 
Cateh ol. 
Installation: 
Roplace gaskets, 
‘Top up engine oil 


1 = Radiator 
25 OW cooler 

35 Retaining clip 

‘Open out clip 3 and it out engine ol cooler 
‘on tat side, 


17-211 




















17 21.000 Removing and installing or 
replacing oil cooler (automatic 
transmission) 


For vohicies with integrated transmission olt 
‘cooler in the water cooler, reter to 17 14 000, 
(On the M51 engine without intercooter, the 
transmission oi cooler is identical to the one 
In the M51 engine with intercooter 

Removal: reterto 17 11 180, 


Vehicles with external transmission oll cooler: 
Remove complete front bumper, 
rater to 51 19 000 





Remove retaining clip trom top of radiator. 
ross screwdriver downwards and swivel for- 
wards, pressing radiator slightly downwards 
atthe same time. 


‘The arrow indicates the direction of pressure 
‘and the pressure point of the screwdriver, 


1 Retaining nook 
Instatiation: 


Press top of bracket (2) down, sliding radiator 
forwards atthe same time. 


Push radiator towards engine and unfasten oll 
cooler screws (1). 























Untasten screw (2) and remove ol lines (3). 
Catch oll and dispose of I correctly. 


Instalation: 
‘Check O-rings (4) and replace it necessary 
Measure and top up ol in automatic trans- 
mmission. 


Untasten screws (5) and lit oll cooler out trom 
bottom, 





Disconnect radiator shutters by pulling up 


17-32/31 








SHUTTERS 


Pros toothed retainer oft 





17 40.000 REMOVING AND INSTALLING 
ADDITIONAL FAN ASSY. 


Remove tront bumper and center radiator 
grill section (BMW kidney) ~ se Gr. 51 
Disconnect cooling coil and unscrew right, 
two tone horn, 

Note 

Rlemove right headlight grill to improve the 
fccassability, 


Disconnect plug 


Unscrew fan console bolts, 
Lift out additional fan downward, 


Testing: 
Check power consumption and speed — 
s00 Specifications of Group 17, 


17 40 000 REMOVING AND INSTALLING eae 
COMPLETE ADDITIONAL FAN Undore engieg oy aster 
Remove tront bumper and middle grit 
section (@MW kidney) -relerto Gr. 51 


Unscrew and remove left and right head- 
Night gris 


Unscrew tan console bolts 


Unscrew oll cooler console at let and right 
sides, 


Disconnect plug 


Note: 
Unscrew balast resistor when replacing 
fan. 





ae rvome 


Loosen cable straps. {aM tan console out together with tan, 





17-51/31 





1751 000 REMOVING AND INSTALLING 
(OR REPLACING CHARGE AIR 
COOLER 


ull expansion rivets (1 and 2) out towards 
rear 
Pull tan com! upwards and alsconnect 


Remove tan, while counterholding on pulley 
with Special Too! 11 § 080, 


important! 
Left-hand threads — turn coupling nut on 
fan clockwise to loosen. 


Installation 
Tighten tan using Specia! Too! 11 5 040. 
40 Nm tightoning torque Is equal to 30 Nm 
‘on scale of torque wronth. 


Remove tan together with tan cow 


Instaiation 
‘Attach tan cow! correctly 





Remove clips trom top of radiator. 
Press screwdriver down and swing i for- 


Arrow » direction of pressure or point of 
[prossure with screwdriver 


1 = Securing hook 


| instatation, 


Press on clip top (2), while pushing the 
‘adi forward 


17-51/32 


Pull radiator back at bottom. 









Ut radian 8 possibie (with con- 
raviodcociee Pomeeh 


Duconect charge a cooler on ah sie 
dull out underneath rad 





18 Exhaust system 


18 00.020 
020 


020 
020 
1812012 
041 

031 

040 

031 

18 32.005 
005 


‘Complete exhaust system (M30) ~ remove and install sevens 18-00/1 
‘Complete exhaust system (M5) ~ remove and install 18-00/2 
Layout of exhaust system }8-00/4 
Version with catalytic converter (MS1) . soos 18-0014 
Layout of exhaust system 18-005 
Arrangement without catalytic converter (M51) 18- 00/5 
‘Complete exhaust system (M51) ~ remove and install evneennennseenee 18°06 
‘Complete exhaust system (M40) — remove and install 18-00/8 
Muffler assembly (intermediate and rear muffler) (M30) — replace ..... 812/41 
Front muffler (M30) — replace 18-12/1 
Exhaust system (M51) — disassemble 18-1212 
Rear muffler (M51) - replace .. z " - 8 12/3 
Front muffler (M51) — replace ..... 18-12/3 
Rear muffler (M50) — replace oes 18-124 
Catalytic converter (M30) ~ remove and install or replace wien 8-32/1 
Catalytic converter (M5) ~ remove and install or replace seve 18-B2I2 






















1800020 REMOVING AND INSTALLING 
EXHAUST ASSEMBLY 


BMW 530 | and 835 i 

‘Unscrew both exhaust pipes on exheust 

manifold 

place self locking nuts 

[Lubricate taper of flange with copper pa 

crc 

Flatten springs (2) uniformly by tightening 
of 10/Nmn (71.18) 

again by one and one 
















be paraliel to each other, or 
springs must not be presied ft. 

with compensator must be 

10 the danger of tension 





Unscrew exhaust earier on transmission, 
‘Mount carrier without tension 
Tightening torque = 22 Nem (16 ft bs) 
Disconnect oxygen sensor plug in cars with 
catalytic convertor — 400 1B 32 608, 


Cars with Automatic Transmission 
Unscrew mut (2) 

Installation. 

Mount exhaust carrier without tension by 
‘adjusting nut (1) 


** Source of Supply: HW 





Unscrew holders for suspension on rear axle 


‘Adjust and bolt down holders by moving the 
{abs on the exhaust only after complete 
Intallation of the exhaust assembly. 

Tightening torque = 22 Nem (16 ft. bs.) 








Unscrew retainer. 
Remove entire exhaust assembly 





‘Mount retainers in such # manner that rubber 
ings ar pre-loaded, 

Preload A= 7 mm (0.278") 

Tightening torque = 22 Nem (16 ft bs.) 


-18-00/2 





18 00 020 REMOVING AND INSTALLING 
EXHAUST ASSEMBLY (M5) 


Disconnect plug for oxygen sensor 
(bayonet retainer). 


Unelip electric leads In holder on the 
transmission 





Remove cover. 
Disconnect electric leads. 


Unscrew both exhaust pipes on the 
exhaust manifolds. 


Instatation 
Tightening torque = 42 Nm (30 ft Ibs.) 





Instatiaton 
Check gaskets, replacing it necessary 


Wve a self-adhesive coat 
easier. Pull off 
‘gasket with the 
‘adhesive surtace tacing the manitold. 








Unscrew exhaust support on the 
transmission 


Instatation: 
‘Mount exhaust support without ten- 
son. Loosen 

necessary. 





Unscrew holder for exhaust suspen- 
son on the rear axle carrier. 


Instatation 
‘Adjust holder after Installation of the 
Complete exhaust assembly by moving 
the tabs on the exhaust and then bolt 
down with a tightening torque of 
22Nm (16 ft Ibs) 





Unscrew retainers 
Remove complete exhaust assembly. 





‘nstatation: 
Mount retainers in such a manner that 
the rubber rings are preloaded. 

Preload distance A = 5 mm (0.197" 
Tightening torque = 22 Nm (16 ft. 





18-00/4 


EXHAUST SYSTEM LAYOUT ORAWING (Version With Catalytic Converter) 


18-00/5 


EXHAUST SYSTEM LAYOUT DRAWING (Version Without Catalytle Converter) 
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1800020 REMOVING ANO INSTALLING 
EXHAUST ASSEMBLY. 
+ Engine MSt = 


Unscrew exhaust pipe from turbocharger. 


Instataton: 
Check seal, replacing necessary. 
‘Check Installed position, 


Instaltaton 
‘Lubricate seal and threads with copper 
paste CRC" 

Rioplace seit-locking nuts. 

‘Tighten nuts until the coll springs are 
compressed to distance A= 27 + 1 mm. 
Flanges must be parallel to each other and 
‘springs must not be compressed Mat 





Unscrew exhaust pipe irom transmission 
bracket 


“Source of Supply: BMW Parts 








Instaliavon, 
Align (by moving) and tighten the bracket 
‘only ater installation of the exhaust as 
sembly has been completed. 


Unscrew bracket. 
Remove exhaust assembly, 


Instaltation, 
‘Mount the bracket in such a manner that 
the rubber ring Is preloaded In forward 
direction by distance A. 


Asi2mm, 





]  Instaliaton: 
| Check position of taliple in body opening. 
W necessary loosen flange connection and 
é | rubber suspension rings and align the 
;haust assembly. 





18-00/8 





18 00.020 Removing and installing com- 
plete exhaust system 





Disconnect plug for oxygen sensor, 
Unctip wires in Nolder. 


Untasten batie plate. 
‘Unscrew exhaust pipes on manifold 


Instatation: 
Check gasket. replace i necessary 
Replace seltlocking nuts. 

Coat threads with copper paste CRO™. 


‘Unscrew exhaust pipe on transmission holder 
Instatation 


Bolt holder tree of tension after finishing in- 
stallation of complete exhaust assembly, 


* Source of Supply: BMW Parts service 





Disconnect rubber ring on rear axle carrie. 
Untasten rear suspension. 
Remove exhaust assembly, 


Instalation 
Proioad rubber mount in direction of travel up 
to-end of long bore 


Installation 
Check position of tllpipe to body opening. 
necessary, loosen flange connection and 
ruber suspension ings and align exhaust as- 
sembly. 


18-12/1 





18 12012 REPLACING MUFFLER ASSY. 
(INTERMEDIATE AND FINAL 
MUFFLERS) 


Unscrew muffler assembly on flanges 
Instaltavion: 

‘Check gaskets, replacing if necessary, 
Replace sf locking nuts, 

Tightening torque * 22 Nev (16 ft. tbs.) 





LUmcrew holders for wspention on rer 
Instalavion: 








Tightening torque = 22 Nm (16 ft bs.) 


Unscrew retainers 
Remove mutter assembly towards ear 


Instalation: 
‘Mount retainers in such a manner that the 
rubber rings are pre-londed, 

Preload A 7 mm (0.275) 

Tightening torque * 22 Nim (16 fb.) 





roe 





1812081 REPLACING PRIMARY 
MUFFLER 


Unscrew exhoust pipe on exhaust manifold 
{and exhaust pipe on flange, 

Instaltavion 

Replace sell Jocking nuts 





Insealiation 
tapers on flanges with copper past 





Flattan springs (2) uniformly by tightening 
‘nuts (1) with torque of 10 Nm (7 ft Ibs) 
LLoowen nuts (1) again afterwards by one and 
fone half turns 

Flanges must be parallel to each other or 
Springs must not be pressed fat. 

Tighten pipe with compensator last due to 
the danger of tensioning 





Unscrew primary muffler on flanges 
Installation 

Replace sal locking nuts, 

Tightening torque = 22 Nm (16 ft bs), 


Unscrew exhoust carrier on tranamitsion and, 





Mount carrier without tension 
‘Tightening torque = 22 Nem (16 ft. bs) 


** Source of Supply: HWA 





1812... Disassembling exhaust 
system (M51) 


Release flange connection between front 
‘exhaust pipe and catalytic converter or front 
mute. 


Installation note: 
Check sealing ring and replace necessary. 


Installation note: 
‘Turn flange such thatthe largest possible 

istance fo neighbouring components is set 
ign flanges paraiel 





Catalytic converter version: 


Release flange connection between catalytic 
converter and “sar exhaust system, 





Note: 
The sealing cone is formed by the pipe 
The petog by 


Instaiation note: 
Lightly grease connaction with copper paste 
one" 


The flanges must be set parallel with respect 
to-each other 

‘Turn flanges such thatthe largest possible 
round clearance is obtained. 


Aer complete installation, align exhaust 
‘system and firmly tighten all screw connec 
tions tothe specified tightening torque" 





+ Reter to Technical Data 
~ Source of Supply: BMW Parts Service 


18-12/3 
18 12.031 Replacing rear muffler (M51) 


Remove complete mutter system. 
Determine parting point (A) on new rear mutfier (2) 

‘Transfer determined size to installed rear mutfler and mark 

Cut exhaust pipe with pipe cutter 00 2 200 and deburr 

Remove rear muttier 

Fit weld sleeve (3) 

‘Align new rear mutfier in installation position and connect with weld sleeve (3) 


Note: 
Ensure sufficient space to adjacent components. 
‘Tack weld sleeve (3) with several weld dots. 

Remove mutfier system 

Completely weld sleeve (3) with inert gas welding set 


Installation note. 
Coat stud bolts with copper paste -CRC:. 


18 12 040 Replacing front muttler (M51) 


Remove complete mutier system. 
Determine parting point (8) on new rear mutter (1). 

‘Transfer determined size to Installed front muffler and mark. 

‘Cut exhaust pipe with pipe cutter 00 2 200 and deburr. 

Remove front mutter 

Fit weld sleeve (3) 

Align new front muffler in installation position and connect with weld sleeve (3). 





Not 
Ensure sutticiont space to adjacent components. 
Tack wold sleeve (3) with several weld dots, 

Remove mutfler system, 

Completely wold sleeve (3) with inert gas welding set 


Installation note 
Coat stud bolts with copper paste -CRC-, 


Location of weld connection 
1 Front muttier 
2 Rear muttier 


3 Weld sleeve 


18-12/4 














18 12.031 Replacing rear mutter (M50) 


Remove center mutter together with rear 
mutter. 


Installation note: 
Coat stud bolts with copper paste -CRC- 


Remove roar mutton: 


Determine parting point on new rear mutter 
‘Transfer and mark determined size on intal- 
Jed rear mutter. 

‘Cut exhaust pipe with pipe cutter and deburr 
Remove rear mutier. 

Fitwold sleeve 

Install muttlec system in vehicle. 

‘Align new rear multe in instalation position 
land secure with weld sleeve. Remove mutfr 
‘and completely wold welded sleeve, 


Installation note: 
Model 525A; 

‘A vibration absorber must be installed i the 
teinforcement plate (1) 8 not installed at the 
Center muller on this model. Refer to next 
‘page for procedure. Set parting point (2) 
behind reinforcement plate. 











Install mutter. 
‘Secure vibration absorber (2) on support 
‘bracket of rear muffler with screw. 
‘Tightening torque: 24 Nm. 


Pass arrester cable (1) around exhaust 


Tightening torque: 24 Nm 


To avoid noises and paintwork damage, 
{ensure sufficient space to adjacent compo 
nents 

Ensure arrester cable (1) and vibration absor- 
‘ber (2) ae ited tree moving and without 
tension. 


18.12 061 Replacing center muttior 


‘This Job is described inthe jo instructions 
‘Baplocing rear mutter rte 1812031 


18-32/1 








18 32.005 REMOVING AND INSTALLING 
‘OR REPLACING CATALYTIC 
CONVERTER 


BMW 530 sand 535 
Disconnect plug for oxygen sensor 


Disconnect teads on body or lit them out of 
holders 


Unscrew exhaust pipes on exhaust manifold 
‘Note 
place se locking nuts 


Installation 
Lubricate tapers of flanges with copper 
paste CRC* 

Flatten springs (2) uniformly by tightening 
ruts (1) with a torque of 10.Nm (7 ft. Ibs) 
Loosen nuts (1) afterwards by one dnd one 
half turns 

Flanges must be parallel with each other or 
Springs must not be pressed flat. 

Tighten pipe with compensator last 











nana 





[Unscrew exhaust carrier on transmission, 
Instalfavion 

Mount carrier without tension. 
Tightening torque = 22 Nem (16 ft. tb.) 





Cars with Automatic Transmission: 
Unscrew nut (2) 

Mount the exhaust carrier without tension by 
adjusting nut (1) 

Tightening torque = 22 Nm (96 ft. bs). 





Unscrew flanges, 
Installation 

Check gaskets, replacing if necessary, 
place self locking nut 

Tightening torque = 22 Nm (16 ft. bs.) 


Unscrew oxygen senior (1) 
Information: 
‘Converters can be returned for 
Scrapping in the same manner a8 warranty 
pene? 











18.32 005 REMOVING AND INSTALLING 
‘OR REPLACING CATALYTIC 
CONVERTER (M 5) 






4 craconneet piug for oxygen sensor 
gearacs? 
od 


_—— 
‘a a8 00 





Remove cover. 
Disconnect electric leads, 


Unscrew both exhaust pipes on the 
‘exhaust manifolds, 


Instatianon 
Tightening torque = 42 Nm (30 ft. Ibs.) 











Instatavon 
Check gaskets, replacing if necessary 
‘Noto 

New gaskets have a self-adhesive coat 





to make Installation easier. Pull off the 
plastic sheet. install gasket with the 
‘adhesive surtace facing the manifold 





Unscrew exhaust support on the 
transmission, 


Instataton 
Mount exhaust support without ten- 
slon. Loosen bolt on the transmission 
W necessary. 


Unscrew mutter assembly on flanges. 
Take off catalytic converter. 


Instatabon 
Check gaskets, replacing If necessary, 
Replace seltdocking nuts, 

Align flanges paral! 

Tightening torque = 22 Nm (16 ft Ibs.) 


Important! 
Gaskets are ditferent. The wide gasket 
|s located on the connection of the 
right pipe, 


‘Arrangement of Primary and Final 
Mutfler Connection, 


18-32/3 





Unscrew oxygen sensor (1) 


Instatiation 

Coat threads with Anti-Selze". 
Tighten oxygen sensor with torque of 
55+ 5 Nm (40 + 3.5 ft Ibs.) with 
‘Special Too! 11 7 020. 


Notw 

Never clean an oxygen sensor and 
ever coat It with a lubricant. 
Protect the oxygen sensor while 
undercoating a car. 


‘Scrapping Instructions: 
Used catalytic converters may be 
returned in the same manner as 
warranty parts 





** Source of Supply: HWB 
See Service Information 





21 Clutch 


21.00 006 
010 
515 
21.21 500 
2151 500 
2152 500 
510 
502 
512 


Clutch — bleed ...... 
Clutch disk — check for wear 
Clutch release travel - check 
Clutch — remove and install or replace .. 
Clutch release bearing/lever — remove and install or replace 
Clutch master cylinder ~ remove and install or replace 
Clutch slave cylinder — remove and install or replace 
Clutch master cylinder — overhaul... 
Clutch slave cylinder — overhaul ..... 
Clutch — troubleshoct ... 
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vy 








21 00 006 Bleeding clutch 


Unscrew filer cap on reservoir 
Remove float (1), 
Connect bleeding device. 


Slowly open bleeder screw on clutch slave 
finder until air bubbles no longer escape. 
Depress clutch pedal several times. 


{1 airs stil trapped in the hydraulic system 
after Bleeding several times, the slave cylinder 
‘must be removed trom the transmission. 
Pros push rod as far as it will go in slave 
eylinder and release slowly 

q 

















ther 
cluteh 


21-00/2 





21 00 010 Checking clutch disk for wear 


Transmission: 
Getrag 24055; 260; 2606; 2005 


Fit special too! 21 2060, between transmission 
easing and slave cylinder, on piston rod of 
slave cylinder, 


CCluteh disk 01K 


‘Shoulder of special tool 21 2.060 rests on 
housing of slave cylinder 


Clutch disk worn 


‘Special 100! 21 2 060 cannot be pushed in so 
that the shoulder rests on the slave cylinder 











Transmission: 
‘850 20002500; $50 28023102; 

‘868 4200,5606 

Remove slave cylinder, ine remains connec 


ted, 
refer to 21 8258 





Fit pacia too! 21 2.070 such thatthe scale for 
{he particular typeof transmission can be 
‘sown trom below 


Note: 
Determine type of transmission, 

toler to Teghnical Data Transmission Alloca- 
on HG 23 


= $50 2000 
8 $50 2500 
C= $80 2602 
C= 880 3102 
0 = 588 4200 
= 888 5600 


Firmly proas thrust pin by hand against the 
‘Chute felease lever and read off wear valve 
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©) 


The clutch disk must be replaced i the red 
area (2) can be seen 


1 Chutch disk 0.x 
2 Gluten aisk worn 





21 00 515 Determining clutch release 
travel 


Fit test gage 21 2 080 in the recess and firmly 
press on piston rod of slave cylinder 
Depress clutch pedal 


Remove slave cylinder trom transmission - 
line remains connected 





Measure marking line (i) made by ts 
the clutch release stroke (marking line) 
Jess than 20 mm, ether thera may De ai 
nydrautc 5 

setective 
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21 21 500 Removing and installing or 
eplacing clutch 


(Transmission removed) 


Engine M201 M21 / M40 MBO! M2 
Block flywheel with special tool 11.2170, 


Engine M30 38: 
Block fiywheet with special too! 11 2160) 


Engine Meo: 
Block iywhee! with special to! 11 2070. 








Loosen screws crosswise by one turn at a 
time until the clutch isk spring is released. 
Remove clutch and clutch aiak 


Installation note 
‘To avoid tension inthe cover (can cause 
udder when starting of), ft screws by Rand 
‘and then tighten crosswise by one turn at a 
time 


For tightening torque, 
‘eter to Technical Data 21 21 1A2. 


Installation note 
Contre clutch disk with special too! 

212 100/ 120/130 (depending on lameter of 
transmission input shat) 








Instalation note: 
1) Flywheel dual mass fywheet 
2 Clutch disk 

3 Cluten 


Caution! 
Handle clutch disk carefully, do not touch 
‘surfaces of friction pads. Install clutch disk (2) 
incorrect position. Observe “engine 
'ide"/"transmission side” printed on disk. 





Clean flywheel and clutch, check for wear and 
damage. 
Replace flywheel clutch i necessary. 


Caution! 
Betore installing a new flywheel and a new 
clutch, the anti-corrosion agent on the friction 
pads must be removed completely, 

Only use cleaning agents approved by BMW 
for this purpose. 

Roter to BMW Parts Servico, 





Check clutch disk for wear and damage and 
replace If necessary 

Solled clutch disks must always be replaced 
Press together clutch disk attest point (vce, 
screw clamp) and measure thickness (A) 


Minimum thickness, 
‘ter to Technical Data 


Check that deep-groove bal bearing in eranks- 
hhaft moves smoothly and also check for leaks, 
replace if necessary, 


‘Check that retaining screws are ol 
tight and replace it necessary. 
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21.51 500 Removing and installing or 
replacing clutch release se 
ing "lever 


(ransmission removed) 


Remove release bearing (1 
Clean al sliding surtaces on release bearing 


Installation note: 
Release with plastic guide must not 
Sa gemead on cng maticg tor es nove 
‘otherwise the release bearing can stick on the 
uide sieeve 


Sliding surtaces (2) of the release bearing 
‘must rest on the sliding surtaces (3) of the 
lever. 


Pull release lever (4) out of spring clip (8) and 
remove. 
































Instatation note. 
Coan release lever and thinly grease on 
siding surtaces (F). 

Grease 


reler to BMW Fluids and Lubricants Specifica- 
tions. 


Check spring clip (8) and bal stud (¢) for 
‘damage and replace W necessary. 


Note: 
‘The spring clip and ball stud must always be 
replaced on transmission 86S 420. 


‘Clean guide sleeve (7). 


Caution! 
0 not grease guide sieeve. 


21-52/1 


1221 016 


3021007 





21 82 500 Removing and installing or 
replacing clutch master 
cylinder 


Release line (1) 0 slave cylinder 


Unscrew titer cap on reservolt 
Remove float (2). 

Drain off brake fluid in reservoir down to 
connection of top-u 











Remove bottom lat trim panel for instrument 
panel 51 45 180, 
Remove piston rod (3) Irom clutch peda 





Installation note 
‘Adjust clutch pedal with eccentric screw (7) 
to Group 35). 


Caution! 
Betore instaling piston rod (3) 









Remove top-up line (4). Release screws (8 and 
6), Remove master cylinder 


Installation note: 
Bieed clutch 21 00 006. 
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21 52 510 Removing and installing or 
replacing clutch slave cylin- 
der 


Unscrew filler cap on reservoir 
Remove float (2), Drain off brake fluid in reser 
voir down to connection of top-up line 





1ove slave cylinder 
Release line (3) 


Installation note 
Thinly grease push rod at contact surtace to 
release lever 
Grease, 

to BMW Fluids and Lubricants Specitica 





tions 
Bleeder screw points downward 


Bleed cuteh, 
‘eter to 21 00 006, 
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aay on 


21.52 502 Overhauling clutch master 
cylinder 


(Master cylinder removed) 


Clean master cylinder and inner parts with 
‘spirits. 

Weylinder barrel is scored or has corrosion 
points, replace complete master cylinder. 
Install repair kit 


Note. 
Only use repair kit of corresponding master 
‘eylinder manutacturer. 


Consisting of 
1 Piston assy, 
2 Cirelip 
3 Dust cap 
4 Sealing plug 
5 Compression spring 
Lightly coat cylinder barrel and grooved rings 
with brake cylinder paste - ATE"), 


21.52 512 Overhauling clutch slave 
cylinder 


(Slave cylinder removed) 


Clean slave cylinder and inner parts with 
‘pints 

Weylinder barrel is scored or has corrosion 
points, replace complete slave cylinder, Install 
repair kit 


‘Note: 
Oniy use repair kit of corresponding slave 
cylinder manutacturer. 


Consisting of: 
1 Protective cap 
2. Grooved ring cup 
Retaining ring 
Toothed ting 
Lightly coat cylinder barrel and grooved 
‘cup with brake cylinder paste - ATE") 


*) eter to BMW Parts Service 








‘TROUBLESHOOTING CLUTCH 








Condition Cause Correction 
Cluteh sips ‘Clutch contact pressure insuicient 18) Replace clutch dive 21.21 
‘Clutch hiner waar excessive 1b) Replace deve plate 2121. 
i on liners ~ transmission or crankshaft seal faulty | ¢) Replace faulty seal and drive plate 
Clutch overheated 4) Replace clutch dnc 21 21 
{Clutch not original BMW part ©) Install originat BMW parts 
Clutch grab Liners not specified type ) Roplace drive plate 2121 





Oi on liners 
Release presses one sidedly 

4) Pressure plate presses crooked 

42) Crankshatt not aligned with transmission input shaft 
1) Engine and transmission suspension detective 

@) Drive plate not original BMW part 





1b) Replace drive plate 21 21 
c) Check release lever 

4} Replace pressure plate 21.21 

'2) Check centering surfaces on engin and transmission 
#) Replace engine and transmission suspension 

a) Install original BMW part 





Clutch will not separate 


2) Drive plate quenched excessively of liner broken 
1b) Drive plate lateral runout excessive 

€) Liner rusted on flywheel 

<4) Drive plate seized on transmission input shaft 


1) Pilot bearing for transmission input shaft in crankshaft 
faulty 

1) Airin clutch hydraulic system 

8) Tangential leat springs of clutch bent off 


1) Replace drive plate 21.21... 

) Straighten oF replace drive plate 21 21 565 

€) Clean flywheel, roughen liner with emery cloth 

4d) Service drive piate on transmission input shat, 
replacing damaged parts t necessary 

18) Replace pilot bearing in crankshaft 11 21 871 


1) Bleed clutch 21 00 006. 
a) Replace clutch dise 21.21 

















Torsion damper detective 
Clutch release detective 

Pilot bearing for transmission input shaft in erankshatt 
faulty 

©). Rivets of clutch toose 








1) Replace clutch dite or drive pla 21 21 
'b)_ Replace drive plate 21 21 000 

€) Replace clutch release 21 51001 

4). Replace pilot bearing in crankshaft 11.21 571 


4) Replace clutch 21.21 





23 Manual transmission 


00 11 229 
23 00 022 
023 
032 
23 12 053 
083 


il change in transmission 
Transmission — remove and install .. 
Transmission — remove and install ~ 4-wheel drive 
Exchange transmission — install 

Radial seal for output flange ~ replace 12/1 
Radial seal for selector shaft — replace ......ocsesese ne 7 1212 
Selector transmission — troubleshoot 23- 90/1 


ot 
02 
05 
09 





For further work, refer to Construction Group Repair Manual 

















00 11 229 Oil change in manual trans- 
mission 


(01 should only be changed at operating tem- 
perature 

Unscrew drain plug (1) and fer plug (2) 
Drain ot 


caution! 


(On the M5 mode!: 
The filler plug (3) on transmission 280s lo- 
{cated in the adapter case. 

‘The opening (4)n the front section of the case 
la tealed with a shear-of screw and must not 
doused. 


‘Note: 
Dispose of used lubricant property! 
Clean and screw in drain plug. 
Tightening torque 23.00 442 


FF new oit through fer 
Reter to label or Consumables Specifications 
{or grade of ol. 

Volume", 

(11 must overflow through filler aperture, 
‘Screw in filer plug (2). 

Tightening torque 23.00 442", 


+ Reter to Specifications 
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a2 a301f 





23:00 022 Removing and installing 
transmission 


Disconnect negative tead from battery. 
Caution! 

First read fault memories with tester and 
‘any fats a8 ult memories of control units 
willbe cancelled by disconnecting the battery. 
Remove underbody protection 

Remove complete exhaust unit 18 00 020, 
Model $24 14, MS 

Remove silencer assembly, 18 12.012, 
Remove heat bate plate (1) 








Model $25 tdM 51 
Remove coolant expansion tank (1) trom en 
(gine frewa 

Coolant hose remains connected 

Remove overtiow hose trom expansion tank, 
Remove assembly underbody protection. 


(On vehicles with 4-whee! dive, remove trans 
ter box 27 10010 


Version with support 
Remove support (3} on tunnel 
Instalation instruction: 
Tightening torque" 


Version with bracket 
Remove bracket (4) from tunnel. 
Installation instruction 
Tightening torque" 


* Reter to Specifications 





Remove cable rom reverse goar switch. 
‘Support transmission from underside, 
Remove crossmember (2), 


Instatiation instruction: 
Center transmission (soe Gr. 26). 
Tightening torque" 


lon with M 80 engine 
move crossmember (2) 





Instatation instruction: 
Tightening torque" 


Unscrew joint disk on transmission 


Note; 
(On version with vibration absorber: 
Vibration absorber (3) is secured at same time. 
instalation instruction: 
MS model has thicker lexible coupling: 
‘ote length of bots 
Models 5181 ..5351 = 56mm 
MS = 60mm 


Installation instruction; 
Tighten nuts with 19 mm Insert (standard size) 
fitted to torque wrench, 

Tightening torque" 


Caution! 


‘To avoid torsion stress on flexible coupling, 
‘only tighten nuts on the flange sis. 


* Reter to Specifications 
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Version with sliding member: 
‘Loosen ring nut (1) afew turns 





Instaliation instruction: 
Tighten ring nut (1) with special too! 26 1 040, 
afer finishing installation. 

Tightening torque" 


Unscrew center mount. 
Instaltation instruction 
Proload center mount indirection of travel (A). 





Without sliding member on center mount 
Ae2..4mm. 

Tightening torque’ 

‘Bend flexible coupiing downwards and 
remove from centering spigot. 

Caution! 

Don't let the propeller shaft fall into the joints, 





Suspend propeler shalt from car on a piece of” 
wire 


5181 model: 
Three-section propshatt. 
Remove second center mount fram rear of 


body, 


Installation: 
Projoad center mount in direction of travel 
Azz... mm, 

Tightening torque’ 


LU out retaining disk (4) and remove washers, 
6) 
Withdeaw selector re 





+ Reter to Specifications 





F, 
he 








Lower transmission, 


on! Modell MS: 
‘To avoid distortion of the engine firewall, be- 
{ore draining the transmission always insert 
‘spacer plate 23 1 390 between crossmember 
{and oll pan, 

(On version with M 50 engine: 

To prevent the transmission from contacting 
the stabilizer bar, Insert space plate 23 1 30. 





Ltt spring (1) off of tab 2) on case using a 
Screwdriver and swing upwards 
ull out shat. 


Instatation instruction: 
Lubricate shaft lightly with Molykote Long 
term 2 


Remove clutch slave cylinder 
Pressure pipe tpmains connected 


Instaation instruction: 
Also secure bracket (1) for pressure la, It 
fine 

Tightening torque’ 





fon on engine, 
Unscrew Torx bolts with a Tore socket. 
Remove transmission toward reer, 


Caution! Installation Instructions: 
Washers must be used on the version with 
Torx bolts to avold increasing the breaking 
loose torque, 

Tightening torque’ 

5181 model: 

Also secure bracket for heating connections, 





* Roter to Specifications 


Caution! 
Check that dowel sleeves (1 and 2) are not mis- 
ing prior to installation ofthe transmission. 
‘Transfer guide sleeves trem transmission or 
replace guide sleeves a8 applicable, 

Coat splines and guide pins lightly with Micro- 
ube GL 261" prior to instalation of the trans- 
mission 

‘Cheek ol level, 








Caution! 
(On mode! with M 5 engine: 

‘The filler screw (3) on transmission 280 Is lo 
{cated inthe adapter case. 

The aperture (4) In the front section of the 
‘case is sealed with a shear-off bolt and must 
rot be used. 








* Source of Supply: BMW Parts Service 
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23.00 023 Removing and installing trans- 
mission Stewneel drve™ 


Unscrew negative lead from battery support 
point and remove. 


Caution! 
First read fault memories with tester and print 
‘any fauts as faut memories of control units 

willbe cancelled by disconnecting the battery, 
Removing and installing exhaust unit 18 00 020 


© Untasten fan shroud: 


Remove expanding rivets trom tan shroud and 
fan shroud up slightly, 


Installation instruction 
‘Connect up fan shroud on fet and right and in 
center 








Unscrew propeller shaft on transmission. 


Installation instruction: 
Replace stop nuts. 
Tightening torque 26 11 2AZ 


Unscrew canter mount 


Inatalation instruction: 
Protoad center mount in direction of travel 
Ae2..4 mm, 
‘Tightening torque 26 11 6AZ 


Fold propeller shaft downwards and withdraw 
from transmission. 


reassemble special tools 27 1 031 and 
271 032 to suit manual selector transmission. 


* Reter to Specifications 
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‘Suppor transmission on iting fixture 00 2000. 


Screw additional Bracket on to secure the 
\vanamission 


‘Set inclination by tightening the knurlecthead 
bolts. 


Unscrew cross-member from body and trans: 
fer box and remove. 


Lower transmission, 


Installation instruction: 
‘Tightening torque 23.71 1AZ/ 2AZ* 


* Rete to Specitications 











Jam a block (wooden or similar materi) be- 
{wen front axle carrer and engine oll pan 
(A= 50 mm). 


Note: 
‘The block prevents the engine from tipping for- 
wards when the transmission flange Is untast- 
ned. 


Installation instruction: 
‘When lowering the wansmission, the coolant 
the alternator can slip out, 








Remove cable from reversing light switch. 


‘Turn bayonet connection tor transter box con 
trol counter-clockwise and remove, 


Installation instruction: 
Fit plug in such a way that the marking 
{9r00ve8 are aligned with one another, 























Remove bracket for cable on transmission 
control unit 


© Remove selector arm 


Left side: 
Insert screwdriver between spring and trans- 


mission case. 
Ut spring off lug on case and swivel upwards. 
Remove bolt 


Insert between spring and trans: 
‘mission case, 
Lin spring off lug on case and swivel upwards. 
Remove bolt. 






































Instalation instruction: 
‘Check that selector arm Is in correct position 
In rear rubber grommet. 


Pull ott retainer. 


‘Withdraw selector rod 


Note: 
‘Take care of washers. 


© Remove transmission, 
Disconnect transmission flange from engine. 





Installation note: 
Note washers on Torx screws. 


For tightening torque, refer to Technical Data 
230 1Az 


Remove transmission by pulling to rear. 


Installation note: 
Note fitted bushes (1.2) 

necessary, use ited bushes trom transmis: 
sion oF replace. 

Ensure covering plate is fited in correct 
position, 


Instatation note: 
Romove release bearing and release lever, 
clean and grease at specified points, 

refer 19 21°81 800 


+ Rotor to Technical Data 











Clean splines and guide pins of drive shatt 
‘and grease thinly. 

‘The amount of grease necessary fr this 
‘purpose corresponds tothe size of a kernel of 
comm (maize). 

Grease, 


‘ler to BMW Fluids and Lubricants Specitica- 
tions, 


Installation note: 
‘Aer installing the transmission, check ol! 
level in manual transmission and transfer box. 
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23 00 032 Installing exchange transmis- 
‘sion 


Removing and installing exchange transmis- 
‘lon 23 00 022. 





Transmission type ZF-8 8-16/8 5 0 9102: 


Note 
Botore instaling transmission, it breather (1) 
(see adhesive label). 

Remove breather (1) and protective sleeve (2) 
{om gearshift shat 

Remove end cap (2) and instal breather. 


Breather version (4): 

Ensure the breather Is Mtted correctly du to 

the increased height. 

Contre breather with plasticheaded hammer 

{and knock in with slot (6) positioned in longit- 
‘transmission, 


+ Reter to Technical Data 

















an: 
Install release bearing and release lever in the 
‘new transmission, 

‘eter to 24 51 500 


Convert shift rod joint. 
Push back retaining sleeve (1) 
Drive out parallel dowel pin (2) 


‘Convert exhaust support bracket and backup 
tight switch, 


Caution! 
‘Transmissions are supplied filed with ol 
‘Therefore only check the ol level ater Instal> 
{ing the transmission. 
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32 220704 


23 12 053 Replacing radial oll seal for 
output flange 


Front propeller shaft and center bearing 
Removal, reer to 23 00 022. 
ft out tab washer (1), 


Instatation note: 
Replace tab washer 


Fit special toot 23 1 20. 
Hold output flange with special too! 23 0 020. 
Release flanged nut with socket 23 1 210 


Instalition note 
Fit flanged nut with screw locking 
compound". 

Tightening torque* 


Transmission $8 0 3102: 


Hold output flange with special too! 23 0020. 
Release flanged nut (1) with socket 23 2320, 


Instaliation note: 
i langed nut (1) with screw locking 
compound"). 
ightening torque" 





+) Reter to Technical Data 
“) Source of supply: BMW Parts Service 





Remove output flange with special toot 
331150, 


Installation note: 
Transmission S50 3102 

Heat output flange to approx. 80°C (hot air 
blower) 

Slide output flange onto output shatt and, it 
‘necessary, drive on as far as It wil go with 
‘special ool 231160. 


Remove radial ol seal with special toot 
005010, 


Transmission 240, 260, 280: 


it seating ip of radial oi saat 
Install radial oll seal flush with special toot 
2311380 in conjunction with 00 8 800. 


Tranamission § 5 0 200 G 


it sealing tip of rac oft seat 
Install radial oll seal lush with special toot 
240110, 


23- 12/2 


2312083. REPLACING RADIAL Oil SEAL 
FOR SHIFT SHAFT 


Unscrew propeler shaft «refer to 23 00 022. 
Engage Sin gear 

Push locking sleeve (1) out of the way and 
‘rive cylindrica pin (2) out 








278 8 rane 
‘ Ls nig one 
Beat at nn tng tv 
23 2160 =— Too! 23 2 160. 
a | 


x € 023908 


Lever radial oft seal out using w narrow 
screwdriver 


8509102 Transmissions 


Lubricate seating lip of the radia oll seal 
with 

Drive radial ol! seat (3) in hush using 
Special Toot 23 2 300. 





Important! 
Use a plastic hammer to drive seais in. 
‘Check ol level, correcting I necessary 





‘Lubricate sealing lip ofthe radial olt seat 
with of. 

Drive radial oll seat in using Special Too! 
231240. 

‘Check ol level, correcting It necessary, 


8503102 Transmissions: 


Deve radial oll seat (1) in using Speciat 
Tool 23 2 260, 


‘Replacing radial olt sea! tor input shat 
‘eter 10.23 12... Inthe Construction Group 
Repair Manuai 








FAULT 
ion clutch bell housing 


i on output flange 


Transmission leaking between front 
and rear section 


Oil on breather 


‘Gear does not lock in - jumps out 


TROUBLESHOOTING ON MANUAL TRANSMISSION 


CAUSE 


Guide flange teaking 
Radial oll seal for drive shaft leaking 


Gasket on end cover (crankcase 
leaking) 


Radial oil seal tor crankshaft leaking 


Radiat oll seal for output flange 
leaking 


Radial ol! seal for gearshitt shatt 
leaking 


Casing leaking 


Oil level too high 
‘Wrong oil (excessive foaming) 


‘Sliding sleeve worn, stide ral 
detective, springs broken 


Sliding sleeves tor 1st2nd gear and 
3rdvath gear interchanged 


Gearshift arm mounting defective 
Shitt fork worn 


Output flange loose, 


CORRECTIVE MEASURES 


a) 
> 


Seal guide flange 
Replace radial oll seal 23 12 
Replace gasket 11 14.611 


Replace radial oll sal 11 14.611 


Replace radial oll seal 23.12 053 


Replace radial oll seal 23 12 083 


Seal casing 


Correct oit evel 
Replace oi! 


Replace defective parts 23 23... 


Install sliding sleeve correctly 
2321 


Check gearshift arm mounting 
2541211 


Replace shitt fork 23.21 
‘Secure output flange 


‘TROUBLESHOOTING MANUAL TRANSMISSION 








Hard moving, hesitant shifts (scratching) 


Couse 


>) 


o) 


Clutch disengages insutficently 
1 Pedal travel insufficient 


2. Drive plate worn 

3, Liner seized on flywheel 

4. Drive plate seized on transmission input shat 

5. Bearing in crankshaft for transmission input shaft 
taulty 

6. Air im clutch hydraulic system 

Cold shitting force too high 


Excessive play in selector lever bearings 


‘Selector forks worn 
Siiding sleeve worn, 


Correction 








1. Check/adjust pedal travel; remove excessively thick mats: 
floor clutch pedal for shitts 35 31 000 

2. Replace drive plate 21 21 000 

3. Clean flywheel: replace drive plate 21 21 000 

‘4 Service oF replace drive plate 21 21 000 

5, Replace bearing in crankshaft 11.21 571 


6, Bleed clutch 21 00 008 
Pour m HD engine os! SAE 20... 40 


Check salector lever bearings. replacing worn rubber mounts 
W nmcessary 25.11 219 


Rplace selector orks 2331 
Replace sliding sleeve 23 23 





Transimission seratches while shitting 


a 
») 


Clutch disengoges insufficiently ~ sae a) above, 
Synchromesh rings worn/sliding sleeve scored 
Reverse gear: shitting break of 3 seconds not held 


» 


See 2) above 
(Check synchronization/replace damaged parts 23 23 


Keep to specified break 





Transmission loud 





2 
») 
cy) 





Oit eve t00 tow 
Tranumision salt bearing detective 

Damaged parts (gers) 

Newdle bearing oF output or input shat faulty 

Bearing i erankshet fo transmission input shalt faulty 





” 
») 
° 
“ 


o 


Correct oi! level 
Replace ail bearings 23 21 

Replace pair or vet of gears 23.21 
Replace needia bearing 23.21 

Replace bearing m crankshatt 19 21 571 





24 Automatic transmission 


24 00 006 
o11 
022 
042 
2411 002 
052 
24 12013 
103 
24 30 002 
24 31 152 
24 32 002 
505 
24 34 002 
102 
702 
851 
860 
870 
24 35 500 
502 
24.61 500 
514 


4 HP-22/H+EH 


Selector lever, throttle linkage and throttle cable — adjust o24- 00/1 









































Hydraulic pressure values — check .. 00/4 
Transmission — remove and install 00/5: 
Transmission — exchange 00/9 
il sump — remove and install ...... 111 
Transmission extension — remove and install/seal 1112 
Radial oil seal for output flange — replace . 12/1 
Radial oil seal for manual shift valve shaft - replace 12/2 
Valve body — remove and install 30/1 
il strainer on valve body — remove and install, 3it 
Centrifugal governor ~ remove and install... 32/1 
Centrifugal governor — disassemble and assemble 32/1 
Parking lock paw! — remove and install 34 
Throttle cable - replace 34 
Throttle cable spring — replace 34/2 
Solenoids - replace .. 3413, 
Solenoids (for kickdown downshift lock) — replace 3413 
Pressure regulator — replace . 3414 
Pulse sender — replace 5 3414 
Wire hamess for automatic transmission — replace 35/1 
Wire harness for kickdown downshift lock — replace 35/1 
Control unit (EH) — remove and install or replace 611 
Control unit for downshift lock — replace ....... 61/2 
Control unit for kickdown downshift lock — replace 61/2 
‘Automatic transmission — troubleshoot : 90/1 





Refer to “Group 24 in Construction Group Repair Manual” for other jobs. 


24-00/1 





2400006 ADJUSTING SELECTOR LEVER, 
THROTTLE LINKAGE AND. 
THROTTLE CABLE 





ova selector lve (1) 10°F. 
{Loosen nut (2). 


Important! 
‘Always counternold bolt with Special Too! 
24'5 210 to avold detormation of the cable. 
Specia To! 245 210 can only be appied 
Imposition 


reas nvr trward par poanon 

ress cable rod (4) opposite forward 
‘direction. 

Clamp cable rod (4 by ghtening nut (2) 
(counterold wih Special Toot 245210) 

‘Tightening torque: 10... 


24-00/2 


302404 





8) Adjusting Throttle Cable: 
Requirement: correct tull throttle 
adjustment ~ adjust it necessary ~ see 
35.41 421, 


M20 Engine: 
‘Adjust play (S) to 0.50 + 0.25 mm 
(0.020 + 0.010") with nuts (1) In Idle 
position. 


M30 Engine 





(M30 Engine with Passing Element in 
‘Throttle Vaive Assembly 

Requirements: throttle cable In correct 
‘Installed position and connected on 
the throttle valve lever, 

Basic distance (X) = approx. 22.5 mm 
0.886"), 

Move throttle valve to full load position. 
‘Tur adjusting screw (1) to adjust the 
throttle cable without play in full oad 
position or transmission kickdown 
pressure point. 

Tighten lock nuts (2) in this position. 
VG = Full load position 

KO = Kickdown position 











Check kickdown stop (2). 
Loosen lock nut (3) and screw In kickdown stop (2). 
Operate accelerator pedal (4) up to the transmission 
pressure point. 

Unscrew the kickdown stop in this position, until the 
accelerator pedal bears. 

Operate accelerator pedal (4) to kickdown (tinal 
Position), 

Now distance (S) trom lead seal (5) to end of sieeve 
(6) must be at least 44 mm (1.732"). 





24-00/3 


4) Adjusting Throttle Cable (BMW 524 td) 





The distance from lead wal (6) to sleeve (7) 
must now be atleast 44 mo (1,732") 


30 24084 








m3) 24245 


2400011 CHECKING HYDRAULIC 
PRESSURE VALUES, 


Connect Special Tools 24 0 021 and 
13.3 061, 


Remove pertinent plugs for testing 
1 Pump pressure 

2 Clutch A 

3. Converter pressure 


instalation 
Tightening torque’. 


A) Pump Pressure: 
Mount Special Too! 24 0 070 with a 
seal on the transmission, 

Connect Special Too! 24 0 023 In con- 
Junction with Special Too! 24 0 021, 








8) Converter Pressure: 
Mount Special Toot 24 0 030 on the 
transmission, 

Connect Special Too! 24 0 023 In con- 
Junction with Special Toot 24 0 021, 





* See Specitications, 


Test: 
Pump 


pressure 


Converter 
pressure 








| Speed (rpm) | Pressure in bar (psi) 

| 700 ... 1000 6.0 ... 7.5 (85... 107) 

| approx. ‘4000 | 4.6 ... 5.8 (65 ... 82) 
700 ... 1000 | 11 oo 13. (187... 185) 
Converter | max. 0.7 (10) 
locked 


Check oll level with selector lever In P 
and engine running at Idle speed, add: 
Ing ol I necessary. 

Car parked on level ground or floor. 
Oil level should not be below ball (1) 
after a test drive ang an oll tempera- 
ture of approx_a0" 6 (105° F), 

ll level should be between min. and 
‘max. marks at an oll temperature of 
approx. 80° C (175"F). 

‘Amount of oll between mic. and max. 
marks Is approx. 0.3 it. (0.6 pint). 
Never wipe off dipstick with a cloth 
losing tint. 








Important! 





k can be pulled out only 
atter tilting the grip. 


Important! 
ll Level Too High: 

Strong foaming, splash loss, high te 
erature when driving fast, oll lost via 








Valves rattting, foaming, engine slipp- 
Ing when driving in curves, gener 
operating disturbances. 





Only pour in ATF with Special Too! 
24.0 080 (funne’). 





24 00 022 REMOVING AND INSTALLING 
‘TRANSMISSION 


Disconnect battery ground lead. 


Important! 
Disconnecting the battery will cancel 
ult memories of the control units. 
Consequently always first read fault 
memories with a tester and print any 

faults. 





M20 Engine: 
‘Unscrew nut (1) 
Disconnect throttle cable, 


Installation 


‘Adjust throttle cable ~ see 24 00 006, 





M30 Engine: 
Unscrew nut (1) 
Disconnect throttle cable. 


M21 Engine: 
Disconnect throttle cable, 

Squeeze holders, 

Pull out adjusting screw with throttle 
cable. 


Remove exhaust assembly ~ see 
1800 020, 
Remove heat shield (1) 





‘Support transmission trom underneath 
with Speclal Tools 24 0 120 and 

00 2020. 

Remove cross member (2). 


Instatation 
Center transmission ~ see Group 26. 
Tightening torque’. 


Version with Universal Joint: 
Ingcrew propeller shaft on transi 
sion. 





Instatation 
Tighten nuts with specitied tightening 
torque’ 


Version with Joint Disc: 
Unscrew joint disc on transmission, 


instalation 
Replace stop nuts, 

Tighten nuts and bolts with a standard 
17 mm wrench socket and a torque 
wrench. 

Tightening torque 


‘See Specifications 





Version with Threaded Ring: 
[Loosen threaded ring (1) several turns 


Instaiation 
Tighten threaded ring (1) after complete 
Installation, using Special Too! 26 1 040, 
Tightening torque” 





Unscrew center mount 
Installation, 

reload center mount in forward direction 
by distance (A), 

With slide on center mount A = 4.6 mm 
Without side on center mount A = 2...4 mm 
‘end propetler shalt down and pull it otf of 
the transmission, 

Important! 

Prevent the propetiorshatt from tailing into 
the joints ~ suspend i rom car on a piece 
of wire 

Tightening torque’. 





rain ATE. 
Important’ 

Never rouse drained ATF, 

Installation 

WATE has a burnt odor and Is black, the 





transmission will have to be disassembled 
Important! 

transmission Is fauity, clean oll cooler 
{and pipes with compressed alr and fish 
twice with ATF. 

Remove ol filler pipe (1). 

Unscrew ol! cooler pipe at transmission 
Tightening torque* 


* Refer to Specifications 








Important! ~ instalation: 
‘Check condition of O-rings (1), replacing 
them i necessary. 


LUnserow nut (4) with selector lever In P. 


Important! 
‘Aiways counterhold on the bolt with Special 
‘Too! 24 § 210 10 avold detormation of the 
cable 

Note 

The special oo! can only be applied with 
the selector lever in P. 


Unscrew cable trom holder. 
Pull cable out 


Instalation: 
Tightening torque" 
AAglust shift = reter to 24 00 006, 


Cnty for Version with EH Transmission or 
Klekdown Inieriock: 

‘Twist Bayonet fastener (1) to the et 
Disconnect plug (2). 

Pull wire harness out of the hold 





Instatation. 
Connect plug (2) that the marks are aligned, 


+ Roterto Specifications 





3024103 





Mz0 and M21 Engines: 


Remove reinforcement 
Unscrew Torx bolts with a Torx wrench 
socket 


‘important! - instalation 
Washers must be used with the Torx bolts 
{0 avold increasing the breaking loose 
torque. 

Tightening torque’ 


Remove protective gra, 


Unscrew torque converter trom drive plate 
a1 three points, turning the flywheel for this 
purpose. 


Important 
‘Only size M 10 x 16mm bolts may be used 
together with spring washers. 
‘Nor-conformance would lead to destruc: 
tion of the transmission, 

Tightening torque 


M30 Engines: 


Remove cap trom oll pan opening 1). 
Unscrew torque converter from drive plate 
at three points, using Special Tool 241 110 
And turning the flywheel for this purpose. 


3224019) 





Instatation 
Install and tighten bolts using Special Too! 
241110 and a torque wrench 

Tightening torque’ 


important 
‘Only size M 10x 16 mm bolts may be used 
together with spring washers. 
‘or-conformance would Weed to destruc 
tion of the tranamigsion 


Lower transmission as far as possipie and 
‘unbottR from the engine. 

Unserew Tore bolts with a Torx wrench 
socket 





Important! - instalation 
Washers must be used with the Torx bons 
10 avoid Increasing the breaking loose 
torque. 

‘Tightening torque 


‘Apply and clamp Special Too! 24 4 080 on 
the transmission case to prevent the torque 
‘converter trom slicing out 

Pull transmission off of the engine. 


Important 
The special tool jack with mounted trans- 
mission may onty be moved in completely 
lowered postion. 


* Rater to Specitications 





Ensure that dowel sleeves (1 and 2) are 


W necessary, transter the sleeves trom the 
‘ranemission oF install new sleeves. 


Important! Instatation 

Check Installed position of the torque con- 

verter — the drive ring must be located 
the case edge. 


Noto: 
Ensure tat the conver rang In he 
Installed position while assembling, using 
Spi! Toc 24408010 prove trom 
siding out If necessa 





Instatation: 
hack ive pate for beak and racks, 
replacing It It necessar 


M20 and M21 Engines: 
Hold flvwnee! using Special Too! 11 2 170. 


Importam! 
Replace expansion bots and instal ew 
bolts with a Bolt cement 
avy coat he tsa, 

‘the tapped bores thoroughly. 
Samoning torque 






































Version with Sheet Metal Flywheel (2) 


Important 
Keap to sequence of instalation 

‘Sheet metal tiywhee! (2) has three indent: 
tons to take the mounting tabs of the 


torque converter 
The three mounting tabs of the torque 


together and leads 10 


‘Turn the torque converter on the transmis: 
‘son to have hole (1) on the tab aligned 
with the 6 mm dia, bore (2) In the transmis- 


‘Bore (3) on the drive plate must point 10 
{he center of the oll pan opening, 


Ln the automatic transmission unt! bore 


‘engine. 
Screw Space Yoo! 242300 out of the tab 
towards the 

Secure the torque converte. 





24 00 042 INSTALLING EXCHANGE 
TRANSMISSION 


Remove transmission - see 24 00 022. 


Important! 
‘Always clean oll cooler and pipes with 
‘lr pressure and flush twice with ATF 
before installing en exchange transmis- 
sion. 

Transmission Identification’ is on the 
data plate. 

Transter transporting holder (1), le 
(2) and bracket (3), 





‘Transter rubber mounts and exhaust 
holders. 


Important! — instalation 
‘Automatic transmissions are supplied 
filled with oll. 

Remove plug on oll sump prior to In- 
‘tallation of the oll filer pipe. 

Catch escaping ATF In a clean con- 
talner. 

Pour in ATF again with help of Special 
Tool 24 0 080 (tunne!) after installation 
of the transmission, 


* See Specifications 








Check oll level with the selector lever 
In P, engine running at idle speed and 
‘car parked on level floor or ground, 
adding ATF If necessary. 

‘Olt level should not be below ball (1) 
‘after a test drive and with a transmis- 
sion oll temperature of approx. 

(105° F. 

ll level should be between the min. 
‘and max. marks with an oll temperature 
‘of approx. 80° C (175° F). 

“Amount of oll between the min. and 
‘max. marks Ie approx. 0.3 It. (0.6 pint), 
Never wipe off the oll dipstick with a 
loth losing tint. 





Important! 
ll Level Too High: 

‘Strong foaming, splash loss, high tem- 
perature when driving fast, oll lost via 
the vent. 

Oil Levei Too Low: 

Valves rattling, foaming, engine slipp- 
Ing while driving in curves, general 
operating disturbances. 


Important! 
ll Dipstick Version with Lock 

‘The oll dipstick can be pulled out only 
after tilting the grip. 





2411 002 REMOVING AND INSTALLING 
‘OL SUMP 


Drain oll. 


Important! 
Never reuse drained oll. 


Instatavon, 
The transmission will have to be disas- 
yembled, tthe oll smelis burnt and is, 
pitch black, 





Unscrew oll filler pipe on the oll sump. 
Unscrew oll sump. 


Instatation 
Tightening torque’. 


Instataton, 
Mount oll sump with the brackets in 
such a manner that the short leg 
presses on the oll sump. 

Tightening torque’. 

Important! 

Both brackets with stright legs must 
be mounted on the sides. 


Clean olt sump. 


important! 
Place magnets (1 and 2) in the oll 











Pour in ol 





nt 
‘Special Too! 24 0 080 (tunnel) must 
‘always be used to pour In ATF. 


‘Check oll level with the selector lever 
{In P, engine running at Idle speed and 
‘car parked on level floor or ground, 
‘adding ATF It necessary. 

il level should not be below ball (1) 
after a test drive and with a transmis- 
‘slon oll temperature of approx. 40°C 
(105"F). 

‘Oil level should be between the min. 
‘and max. marks with an oll temperature 
of approx. 80° C (175° F). 

‘Amount of oll between the min. and 
max. marks Is approx. 0.3 Ir. (0.6 pint) 
Never wipe off the oll dipstick with a 
<coth fosing lint. 








Olt Level Too High: 
Strong foaming, splash loss, high tem- 
perature when driving fast, oll lost via 
the vent. 


ll Level Too Low: 
Valves rattling, foaming, engine stipp- 
Ing and general operating disturban- 
ces, 


Important 
ll Dipstick Version with Lock 

‘The oll dipstick can be pulled out only 
after titing the grip. 


* See Specifications 


2411 052 REMOVING AND INSTALLING 
‘OR SEALING TRANSMIS- 
SION EXTENSION 


Unscrew propeller shatt - see 
24.00 022. 
Litt out lockplate (1) 


Instatavon: 
Replace lockpiate 


Hold output flange with Special Too! 
23.0020 

Unscrew collar nut with Special Toot 
23.1210, 

Pull off output flange. 


Instatiation 
Tightening torque’. 


‘Support transmission with Special 
Tools 24 0 120 and 00 2020. 
Remove cross member with rubber 
mounts. 

Lower the transmission, 








insmission ~ see Group 26, 
Tightening torque’, 


Unscrew transmission extension, 


Instataton 
Replace gasket (1), 
® Tightening torque" 


Day 





MS 2407s * See Specitications 


24-12/1 





2412013 REPLACING RADIAL OIL SEAL 
FOR OUTPUT FLANGE 


Unscrew propeller shaft ~ soe 24 00 022. 
Lift out lockplate (1) 

Instafation: 

Roplace lockplate 





Hold output flange with Special Too! 
2300020, 

Unscrew collor nut with Special Too! 
231210, 

Pull off output flange 

Installation 

Tightening torque” 


Pull out radia! oil seal with Special Too! 
00 5 010. 


* Sea Specifications 





Lubricate sealing lip with ATF. 
‘Drive in radial ol saal with Special Tools 
231.380 and 00 5 500. 





Replace radial oil sal for torque converter 
sae 2412, .. in Construction Group Repair 
Manual 


24-12/2 





2412103 REPLACING RADIAL OlL SEAL 
FOR MANUAL SHIFT VALVE 
SHAFT 


Unscrew selector lever (1) from the trans- 
mission 


Instatavion, 
Tightening torque’ 


Lever radial oll seal (2) out using a narrow 
screwdriver 


Instatiator 
LLubricale the seating ip of he radial ot! 
‘al with ATF. 

‘Apply Special Tool 24 § 230 on the selector 
lever shat 

‘Screw lever mounting nut (8) onto the shat 
ross radial ol seal (3) in using Special 
‘Tool 24 5 230 and with help of the nut 








+ Reter to Specifications 


EEE 





24 30 002 REMOVING AND INSTALLING 
VALVE BODY 


Remove oll sump - see 24 11 002. 
Remove oil filter screen. 


Instatation 
Check length of bolts - 65 mm long, 
Tightening torque’, 


Remove vaive body, 
Unscrew Torx bolts with Special Too! 
00 2 100, 


Important! 
Only unserem bolts with bolt head size 
Az i2mm, 


instalation 
differ in length. 

1) = 65 mm long, 

Bolts (2) = 60 mm long. 





Instattaton, 
Tighten Torx bolts with Special Tools 
00 2 100 and 00 2 050. 

Tightening torque’, 


Instatavion: 
‘Mount valve body that clamp on 
‘elector valve can be connected in 
operating finger of paw 

This requires pulling the transmission 
Cable slightly 80 that throttie cam (2) 
cannot clamp on throttle pressure 
valve (3). 





* See Specitications 





Install vaive body and screw in bolts 
only finger tight. 

‘Align vaive body with Special Too! 
243.050, 

1 this too! Is not available, check that 
Istance from valve body case to pin 
Cf throttle pressure piston is 11.5 mm 
(0.453"). 

Tighten valve body bolts. 





‘Only Version with EH Transmission or 
Kickdown Preventer 

‘Tum bayonet fastener (1) to the let. 
Pull off plug (2). 

Unscrew nut (3). 


Instatation 
Connect plug (2) In such @ manner that 
the marking lines are aligned. 


Pull out socket toward inside. 


Instataon 
Check O-ring (4), replacing it 
necessary. 

Plug In socket with the flat side facing 
out 

Tightening torque’ 


Note 
‘Also mount the pulse sender on the 
valve body. 

Tabs on holder (5) must engage in the 
grooves of plug. 


* See Specitications. 


2431 152 REMOVING AND INSTALLING 
OIL FILTER SCREEN ON 
VALVE BODY 


Remove oil sump ~ sae 24 11 002 
Remove oi! filter sreen, 





Installation, 
Clean 0 filtr sereen, 
Replace an oil iter sereon whan it stats to 





{94m up with a burnt brown residue 
Check length of bolts ~ 68 mm (2,559") 
Tightening torque™ 


(Check rubber ring (1), replacing i necessary 


Tighten Torx bolts with Special Tools 
00 2 100 and 00 2 050, 
Tightening torque 


oe) 





* See Specitications 


24-32/1 





2024031 


iy 


73324004 


24.32 002 REMOVING AND INSTALLING 
CENTRIFUGAL GOVERNOR, 


Remove transmission extension — soe 
2411082. 

Pull off parking lock gear with cantriugat 
governor 


24 32 605 DISASSEMBLING AND 
ASSEMBLING CENTRIFUGAL 
GOVERNOR 

Centrifugal Governor Removed 


Unscrew parking lock grat on cantrifugal 
governor 

Installation. 

Tightening torque™ 


[Unscrew cover (1) on case (2) 
Lift out cirelip (3) and remove washer (4. 
Remove governor piston (5), spring (6) and 
governor bushing (7). 

Instafation: 

Governor piston must side easily in governor 
bushing, 

Rlemove spring clip (8) and balance weight (9) 





* See Specitications 


Engine M 20: 


24.34 002 REMOVING AND INSTALLING 
PARKING LOCK PAWL Unscrew nut (1) and disconnect throttle cable 

Remove tranimistion extension — sae 

2411 082, 

Loosen bott (1) 

Swing down holder (2) 


Pull off paw (3), 





Caution! 
Spring force 

ing serew with throttle cable, 
Installation: Remove valve body ~ see 24 30 002, 


Check installed position of spr Disconnect throttie cable 
Ie must be possible to connect 


(4) im bore (5) of paw! 





thvotte cable out of case upwards 
fnew throttle eable into ease until 
ners engege 


2434 102 REPLACING THROTTLE 
CABLE 





Engine M 30: 
Untcrew nut (1) and disconnect throttle 
cable 











Preload spring (1) by one turn clockwise 
with throttle cam {2}, 
Connect nippla on throttle cam, 


Install valve body, 





Connect throttle cable in suspension on 
transmission and holder (1). 

Tighten cable 

Squeeze loose lead seal on cable at distance 
(A) = 0.25 to 0,50 mm (0.010 to 0.020" 
Adjust throttle cable ~ sae 24 00 006, 
Distance (A) of the lead seal 1 the same for 
all other models, 





2434 702 REPLACING SPRING FOR 
THROTTLE CABLE 


Remove valve body — see 24 30 002. 


Disconnect selector lever (1) on transmission 
Duconnect throttle cable 


rive out pin (2) in position N. 


Pull out selector shaft far enough that spring 
(3) can be removed. 


Installation 
Install selector shat. 





spring (3) by one turn anticlockwise 
with throttle cam (4), 
Connect nipple on throttle cam, 


00 2100) 


(00 2 100 
21088 





73) 24253) 








24 34.851 REPLACING ALL SOLENOID 
VALVES (EH) 
= Valve Body Removed ~ 


Testing ~ see BMW tost 
Arrangement 

1 Solenoid » 1st/2nd and 3ra/4th gears 
2 Solenoid : 2ndi/3rd gears 

3 Solenoid - converter lockup clutch 


in Group 24 








8) Solenoid (1) « 18t/2nd and 34 
Unscrew governor housing (7). 
Pull off wire plug 

Unscrew Torx bolt with Special Too! 
002 100. 











‘Arrow on housing must be between plug 
lacks. 
1 





toning torque* 


) Solenoid (2) - 2nd /3rd Gears: 
Pull of wire plug 

Unscrew Torx bolt with Special Toot 
002 100, 

Take off holder. 

Pull out solenoid. 

Installation 

Install holder with tabs facing collar on 
solenoi 

‘Arrow on housing must be between plug 
Jocks. 

Tightening torque® 








* See Specitications 





€) Solenoid (3) - Converter Lockup Cluteh 
Unscrew governor housing (7) 

Pull off wie plug. 

Unscrew Tore bolt with Special Too! 
002 100. 

Take off holder 

Pull out solenoid 

Installation: 

{natal holder with tabs facing collar on 
solenovd 

‘Arrow on housi 
ince. 
Tightening torque 





‘ust be betwoen plug 





4) Solenoid (4) - Reverse Gear Lock: 
Pull off wice plug 

Unscrew Torx bolt with Special Toot 
00 2 100. 

Take off hokder, 

Pall out solenoid 





Install holder with tabs facing collar on 
solenoid, 

‘Arrow on housing must be between plug 
jacks, 

Tightening torque®, 


2434... REPLACING SOLENOID FOR 
KICKDOWN DOWNSHIFT 
PREVENTER 
~ Valve Body Removed 


‘Testing — soe BMW text plan in Group 24, 
Pull off wire plug 

Unscrew Torx bolt with Special Too! 

00 2 100, 

Take off holder, 

Pull out solenoid 

Installation: 

Install holder with tabs facing collar on 
solenoid 

Tightening to 





* See Specifications 





24 34 860 REPLACING PRESSURE 
REGULATOR 
= Valve Body Removed — 


Testing — soe BMW t0st plan in Group 24. 

Pull off wire plug 

Unscrew Torx bolt with Special Too! 

00 2 100, 

Take off holder 

Pull out pressure regulator (5), 

Important! ~ Installation, 

‘Arrow (7) on pressure raqulator must be 
with vib (8) 

Install holder with tabs facing coltar on 

pressure regulator 

Tightening tora 








2434870 REPLACING PULSE SENDER 
~ Oil Sump Removed — 


Testing — see BMW test plan in Group 24 
Unscrew Torx bolts (1 and 3) with Special 
Too! 00 2 100, 

Take off holder (2), 

Installation: 

Engoge tabs on holder (2) in grooves of 
plug (4), 


Pull out pulse sender, 
Paull off plug (5) 
Installation 
Tightening torque’ 


* See Specifications 








24.35 600 REPLACING WIRE HARNESS 
FOR EH AUTOMATIC 





ull off wire harness plugs on solenoids 
(1. 4), pressure regulator (5) and pute 
sender (6), 

Lift wire harness out of holders, 
Installation, 

Check colors of wire, 

Solenoid (1) 

Solenovd (2) 
Solenoid (3) ~ red/violet 
Solenoid (4) — orange/violet 

Pressure regulator (8) ~ blue/violet 

Pulse sender (6) ~ brown/brown 

Push on plugs agminst the step and check for 
tight ft 

















Route wire harness and clamp in holders 
(7.2.10), 


Turn valve body around, 
Route wire harness and clamp in ho 
(1 14), 








24 35 502 REPLACING WIRE HARNESS 
FOR KICKOOWN DOWNSHIFT 
PREVENTER 

Valve Body Removed 


Paull off plug on solenoid, 
Lift wire harness out of holders. 


Route wire harness and clamp in holders. 


Turn valve body around. 
Route wire harness and clamp in holders 


24 61 500 REMOVING AND INSTALLING Check code letter on the data plate, 
‘OR REPLACING CONTROL Reter to the Parts Catalog for # cross 
UNIT (EH) reference of types and models 


Control unit for the EH transmission Is 
located in the right A-plliar 


Remove glove box ~ see 51 16 360, 4 
Unscrew cover for radio speaker. \ 
Pull off electric leads for radio speaker. 








ris 24008 
Pull off plug (1) on contro! unit, turning 

back spring retainer (2) for this pur- 

pose. 

Important! 


‘The ignition must always be turned off 
first prior to disconnection or connec- 
ton of the plug. 





Unscrew holder for insulation sheet. 
Only loosen screws (3... 6) 


Lift and take out control unit toward 
the rear, 





24 61 012 REPLACING CONTROL UNIT 


24.61 014 FOR DOWNSHIFT PREVEN- 
TION (EH) 


Testing ~ see BMW Test Pian In Gr. 24 
The downshift prevention control unit 
prevents racing of the engine when 
the kickdown with the selec- 
In D and at top speed. 
Downshitt from 4th to 3rd gear is pre- 
vented by a solenoid in the transmis: 
sion depending on the speedometer 
signal 
Downshitting Is possible only after re- 
‘duction of the road speed. 
When accelerating there Is automatic 
Lpshitting from 3rd to 4th gear prior to 
the governed speed of the engine, 
Location: right A-plliar below the 
AEGS contro! unit. 
‘The downshift prevention control unit 
{s not Installed since 8.88. 
‘The DME control unit Is used to actl- 
vate the solenoid, 








Unscrew cover for radio speaker 
Pull off electric leads for radio speaker. 


Unscrew control unit on body. 


34 24030 








Pull off protective cap (1) and plug (2). 
Unscrew holder (3). 


Downshitt Prevention Controt Unit 
identification 


Model! 
Tranam. Version H_ Bosch Number 


52014, $2414 | 0.260 002 051 
52518 0 260 002 032 


52018 0 260 002 020 


Downshitt Prevention Control Unit 
Igentifieation 


Modeu 
Tranam. Version EH, Bosch Number 


52014 


52518 
0 260 002 
$2014 


52514 


Replace kickdown switch - see 
38-41 400, 
Replace program switch - see 
61 31 268, 


34 24018 





24-90, 


Note 





See self diagnosis oF test plan for troubleshooting 


tnd testing electronic components 


‘TROUBLESHOOTING AUTOMATIC TRANSMISSION 





4HP22/H + EH 





Condition 


—— 


Cause 


Correction 





Pos 





Park will not engage, 


Salector linkage between selector lever amd trans 
maladjusted 





Excassive friction in parking fock mechanism 





+= 


Adjust ~ see 24 00 006 


place parking lock parts (connecting rod, paw!) 24 34 002 





Park dows not hold (sips out) 


Selector linkage betwown selector lever and transmission 
maladjusted 


Adjust ~ see 24 00 006 





Engine cannot be started in N or P, 





‘Selector linkage batwoen selactor lever and transmission 
maladjusted 


Transmission switeh faulty 


Starter interlocking ralay oF supply lead faulty 


Adjust ~ see 24 00 006 


Replace transmission switch 25 16 080 


Ropair/replace relay oF supply lead 





Selector linkage between selector lever and transmission 
‘maladjusted 


fi 





screen dirty 


(Clutch B destroyed, In this casa also no 3rd gor. 


Brake D destroyed. In this cae also no engine braking in 
position 1, 1st guar 


(Clutch E destroyed, in this case also no engine braking in 
2nd and 3rd gears as well asin position 1, 1st gear 


Reverse gear arrest does not cancel 


‘Adjust ~ see 24 00 006 
Replace ol filter screen; replace transmission in case of liner 
temainders in oil sump. 

Disassemble clutches 24 23.022 


Disassemble clutches 24 23 022 


Disassemble clutches 24 23 022 


Check tranimision electronics, Replace control unit 24 30 002 





Slipping or shaking when moving oft 





Clutch B or € or brake D damoged 


Disassemble clutches 24 23 022 








24-90/2 


‘TROUBLESHOOTING AUTOMATIC TRANSMISSION ~ 4 HP22/H + EH 





Condition 


‘Damper B detective. In this cae shift 2~3 alo not correct | Replace control unit 24 30 002. 


Hard engaging jtt P- 
for P=Ror N-R shi 





‘or N-R oF definite double knock 
(engine speed < 1500 rpm) 








Cause 


Correction 





‘Check tranumistion electronics 





‘Backup lights do not come on (electrical system okay) 


‘Transmission switeh faulty 


Replace tranimission switch 25 16 080 

















ar moves or creeps ‘Selector linkage betwoun selector lever and transmission | Adjust ~ se 24.00 006 
smaiadjusted 
Cutch A tauty (bonded) Replace clutch A ~ se 24 23.022 
Potion 
No power tlow it iter seran dirty Replace ol itr screen 24 31 162; exchange tranamision in 
cam of Viner remainders noi sump 
Clutch A detective Replace clutch A se 26 23 022 
1s gar one way clutch slips Disassemble transmission 24 00 082 
Selector linkage batween selector lever and transmission | Adjust selector lever 24 00 006 
maladjusted 
‘tipping oF shaking when moving off Cluteh A damaaed Replace clutch A ~ se 26 23 022 
Hard engaging jolt N-D (engine speed < 1500 rpm) Clutch A damaged Replace clutch A ~ we 26 23 022 
Damper A faulty Replace valve body 24 30 002 
‘No shit (warm or cold stat) Kickdown switehfeulty (only Kickdown shi Replace kckdown witch 35 47 400, 














= Shite 1-2/2-1 Transmission electronics faulty Check tranumision electronics 
Solenoid valve (1) faulty Replace olenond valve 24 34 851 
Control valve 1-2 / 3-4 sited Replace valve body 24 30 002 
Shift vale 1-2 sized Replace vale body 24 30 002 
Governor dirty {nan or replace governor 24 32 002 
= soit 1-2 fakes ©” andor € futty Disassemble clutches 2423 022 








24-90/3 





Condition 


Shift 2-3/ ‘Solenoid valve (2) faulty 


Cause 


Shitt valve 2—3 seized 


Correction 





Replace solenoid valve 24 34 851 
Replace valve body 24 30 002 











Sn 23 Clutch B faulty Replace clutch 8 ~ 26 23 022 
Son a4 74a Solenoid valve (1) faulty Replace solenoid valve 2434 851 
Contra vave 1-2 / 3-4 vied Replace valve body 24 30 002 
Shite valve 3-4 wired Replace valve body 24 30 002 
Governor dirty Clean or replace governor 24 32 002 
"No shit (warm or cold state) Brake F faulty Disaemble clutches 24 23 022 


~ shit 3—4 


Program switch faulty 


Replace program switch 61 31 265 





~ Shite 1-2 
Engine speed does not exceed stall speed in drive 
and full load 


Pulse transmitter faulty 


Replace pulse transmitter 24 34 870 





Car moves off in 2nd gear 


Transmission electronics faulty 
‘Solenoid valve (1) faulty 
‘Shitt valve 1~2 seized 


Governor bushing seized 


‘Check transmission electronics 
Replace solenoid valve 24 34 851 
Replace valve body 24 30 002 
Clean or replace governor 24 32 002 





Car moves off in 3ed goar 


‘Transmission electronics faulty 
Solenoid valve (1 or 2) faulty 
Shift valve 1~2 ond 2-3 seizad 


Governor bushing seized 


Check transmission electronics 
Replace solenoid valve 24 34 851 
Exchange valve body 

Clean or replace governor 24 32 002 





Car shits 1-3 





‘Shift valve 2~3 soized 
‘Transmission electronics faulty 


Solenoid vaive (2) faulty 


Replace valve body 24 30 002 


Check transmission electronics 





Replace solenoid valve 24 34 851 





24-90/4 











Condition Cause 
‘Shift Points 
Zero load shift not okay Contro! unit faulty 


Correetion 


a 


Replace control unit 24 61 000 





Full load shitt points not okay 


Full toad signal missing 


Check throttle valve switch 13 63 544 




















Throttle cable not okay Check oF adjust throttle cable 24 00 006 
No kickdown shitt Kickdown shift faulty Replace switch 35 41 480, 

‘Throttle cable kickdown adjustment not correct Adjust throttle cable kiekdown 24 00 006 
‘Only zero load shitts Zero load switch on engine faulty Check oF replace zero load switch 13 60554 
Only kickdown shifts Kickdown switch faulty Replace switch 35 41 480 
Shift Transitions 
Zero load shits too hard Control unit faulty Replace control unit 24 61 000 

Damper faulty Replace valve body 24 30 002 

‘Modulation pressure too high Replace valve body 24 30 002 

Plates damaged Disassemble transmission 24 00 082 
Full toad and kickdown shifts to0 long Control unit faulty Replace control unit 24.61 000 

Damper faulty Replace valve body 24 30 002 

‘Modulation pressure too low Replace valve body 24 30 002 

Plates damoged Disassemble transmission 24 00 082 





Full load and kickdown shifts too hard 





Modulation pressure not correct 
Damper faulty 
Control unit faulty 





Roplace valve body 24 30 002 
Roplace valve body 24 30 002 
Replace control unit 24 61 000 





24-90/5 





[eonton 








Condition Cause 

Position 3, 3rd Gear 

No engine braking Cluteh E damaged Disassemble clutches 24 23 022 

Position 2 

Manual downshift 3-2 not okay Locking valve 2 sticks Replace valve body 24 30 002 
Governor sticks Replace governor 24 32 002 


Transmission electronics faulty 


Check transmission electronics 








Solenoid vaive (2) feulty Replace solenoid valvn 24 34 851 
No engine braking Brake C’ or clutch E damaged Disassemble clutches 24 23 022 
Postion 1 
Manual downshift 2-1 not okay Locking vv 1 sticks Replace valve body 24:30 002 
Governor sticks Replace governor 24 32 002 


‘Transmission electronics faulty 


Check transmission electronics 











Solenoid valve (1) faulty Replace solenoid valve 24 34 851 
Brake D or clutch E damaged Disassemble clutches 24 23 022 
Convertor hysteresis valve sticks Replace valve body 24 30 002 
‘No 4th gear Replace valve body 24 30 002 
Governor pressure not okay Replace governor 24 32 002 


Controt unit faulty 


Roplace control unit 24 61 000 





‘Shite transition too hard, 





Converter damper faulty 
Converter not okay (converter lockup clutch) 





Replace control unit 24 30 002 
Replace convertor 24 40 003 





24-90/6 











Condition Coun Correction 

Nosnitt Valve body not okay Replace valve body 24 30 002 
Convert faulty Replace converter 24 40 003 
No 4th gone Replace valve body 24 30 002 
‘Transmission letronies faulty Check anamiaion sletromics 
Solenoid va (3) faulty Replace solenoid valve 24 34 881 
Converter faulty Replace converter 2440 003 

Converter lockup clutch always closed Transmusion elcome faulty Check ansmanion eletromies 


(engine dies in driving position) 


Solenoid valve (3) faulty 


Replace solenoid valve 24 34 851 





Gonerat information 
Shifts only as position 


Transmission slectronics faulty 


Program switch faulty 


Check trantmistion electronics 
Replace program switch 61 31 265 





Fault indicator lighted 


‘Transmission electrons faulty 


Solenoid valve (2) faulty 


Check transmission electronics 
Replace solenoid valve 24 34 851 





Fault indicator lights up while driving 


‘Transmission electronics faulty 


Plug on transmission has poor contact 


Check transmission electronics 


Check plug connection 





[Noise and then power tlow interruption after long drive 


it filter screen on valve body dirty 


Only replace oil filter screen when there are no burnt clutch 
liners in oil sump, otherwise exchange transmission. 





[No power flow in forward or reverse, loud noise 


Drive plate between converter and engine torn off 


Replace drive plate or converter 11 22 051 or 24 40 003 





Moke 
‘Loud noise in all positions, especially with cold ol 
1 pump intake noise 





it level to0 tow 
Valve body leaks 





Correct oil level 
Replace valve body 24 30 002 








24-90/ 





Condition 





Correction 





Loud, sereeching noise depending on speed in all 
positions, expecially with warm ol, occurring after a long, 
‘rive and sometimes accompanied by power flow 
interruptions 


it filter seroan dirty 


SS 
Only replace oil filter screen when there are no clutch liners 
‘moll sump; otherwise exchange transmission 





Loud noise when converter lockup clutch cloves 


Torsion damper foulty 


Replace converter 24 40 003 





,___ 


iI dripping out of converter bell housing 


‘Seal in pump housing damaged 
Pump housing leaks 
Converter leaking at welded seam 


‘Radiat oil seal for torque converter leaks 


Replace saal 24 31 002 
‘Replace pump assembly 24 31 002 
Replace converter 24 40 003, 


Replace radial oil seal 24 12 003, 








‘Look between transmission case and oil sump ‘Olt sump mounting bolts not tightened correctly ‘Tighten bolts* 
ll sump gasket damaged Replace gasket 24 11 002 
Leak between transfer plate and transmission cae ‘Mounting bolts on converter bell housing loose Tighton bolts 


{especially in area of pump pressure bore) 





it lots on transmission plug 


Oring detective 


Replace O-ring 24 30 002 





it loss on output 


Radiat oil seal on output damaged 


Replace radial oil seal 24 12.013 





(Oil ost through oF on vent 





it level too high 


‘Wrong oil (strong foaming) 


Vent ap missing 
O-ring on vent damaged 
Preload of ciclip insufficient 


Correct 





eve 


‘Replace oll if necessary remove transmission and drain 
complete oil including the torque converter oil 


Install cap or replace vent 
Unscrew transmission extension ~ replace O-ring 


Replace circip, 








* See Specifications for tightening torque 












‘Connections loose 






Tighten bolts* 
Cooler pipe damaged 


Cooler leaks 






Replace cooler pipe 
Replace cooler 17 11 000 





it lost on transfer plate 


Plug on transfer plat leaks 





Tighten plug? 
Replace seat 





[Leak between tranimission case and tranimission 
“extension 


Mounting bolts loose Tiowan bolus 
Soest Sirones Replace gasket 24 11 052 





+ See Specifications for tightening torque 








TROUBLESHOOTING VALVE BODY FOR 4 HP 22/EH 

















Condition Cause Correction 

Position R 

No reverse goar Solenoid (4) faulty Replace solenoid valve 24 34 851 
Wire to solenoid (4) grounded out Replace wire harness 24 35 600 
Reverse goar locking valve seized Replace valve body 24 30 002 
Damper 8 malfunctions Replace valve body 24 30 002 

No reverse or forward gvar Main pressure valve seized, spring broken Replace valve body 24 30 002 

Insufficient power transmission Pressure too low in clutch B or E, brake O Replace valve body 24 30 002 

Hard jolt when moving into position Damper B malfunctions Replace valve body 24 30 002 


‘Modulation pressure too high 





Position D 


No forward gear 


Main pressure valve seized, spring broken. 


Replace valve body 24 30 002 





Insufficient power transmission 


Pressure too low in clutch A 


Replace valve body 24 30 002 








No shit function Puli vendor faulty Replace pulse vender 2434 870 
Wire 0 pute sander grounded out Replace wire harness 24 36 500 

No shit function 1-2 / 2-1 Solano (1) faulty Replace solenoid valve 24 34 851 
Wire to solenoid (1) grounded out Replace wire harnes 24 3 600 
Shite valve 12, control valve 1-2/4, pressure Replace valve body 24 30 002 





reducing valve 1 seized 
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Condition Correction 

Position D 

[No shitt function 2-3 / 3-2 Solenoid (2) faulty Replace solenoid valve 24 34 851 
Wire to solenoid (2) grounded out Replace wire harness 24 36 600 
Shite valve 2~3 seized Replace valve body 24 30 002 

No shift function 3-4 / 43 Solenoid (1) faulty Replace solenoid vaive 24 34 851 
Control valve Y> 2/34 seized Replace valve body 24 30 002 





Shifts 1=-2/ 2-3 / 3-4 t00 long 


Prossure regulator faulty 
Wire to pressure regulator grounded out 
Damper faulty 


‘Modulation valve, pressure reducing valves ¥ and 2 stick 


place presure regulator 24 34 860 
Replace wire harnens 24.35 500 
Replace valve body 24 30 002 
Replace valve body 24 30 002 





Upshifts 1-2 /2-3/ 3-4 too haed 


Pressure regulator faulty 


Replace pressure regulator 24 34 860 





‘Modulation valve sticks Replace valve body 24 30 002 
Damper faulty Replace valve body 24 30 002 
Downshift 4~3 too hard Plate F dirty Replace valve body 24 30 002 





Manual downshifts. 





3/ 3-2 too hard 





Damper E or C' faulty 





Replace valve body 24 30 002 





24-90/11 


Condition 





Cause 





Position 1 


‘Manual downshitt 21 not okay 


Proaure regulator faulty 





Correction 


SEER 


Replace pressure regulator 24 34 860 

















Damper 0 faulty Replace valve body 24 30 002 
‘Modulation valve sticks Replace valve body 24 30 002 

Converter Lockup Clutch 

No converter clutch locking Solenoid (3) faulty ‘Replace solenond valve 24 34 851 
Converter clutch damper faulty Replace solenoid valve 24 34 851 
Converter pressure valve seized Replace valve body 24 30 002 
Pressure reducing valve 1 seized Replace valve body 24 30 002 

[No converter clutch unlocking ‘Solenoid (3) faulty Replace solenoid valve 24 34 851 
Wire to solenoid (3) grounded out Replace wire harness 24 35 500 

‘Main pressure too high in all positions Pressure regulator faulty Replace pressure regulator 24 34 B60 
Main pressure valve sized Replace valve body 24 30 002 
Modulation pressure too high Replace valve body 24 30 002 





24 Automatic transmission 


A4S 270 R/310R 
00 11 239 Oil change in automatic transmission ... 
24 00.005 Shift lever — adjust 
015 Hydraulic pressure values — check . zi 
025 Automatic transmission — remove and install .. 
045 Exchange transmission — install 





600 Converter bell housing and spring in selector unit - replace 


intermediate case ~ seal 
601 Converter bell housing — replace 
intermediate case ~ seal 








24 11.007 Transmission oil sumps, both ~ remove and installiseal or replace 


055 Transmission extension ~ remove and install/seal 
575 Converter bell housing — remove and install/seal 
2412015 Radial oil seal for output flange — replace ....... 
405. Radial oil seal for manual shift valve shaft — replace 





505 Radial ol seal for torque converter (transmission removed) — replace 
24 31155 Transmission oil strainer — remove and install or replace 


24 34856 Solenoid valves, all — replace ...... : 
865 Pressure regulator for selector unit - replace... 
875 Pulse generator (for output speed) ~ replace 





24 36 505 Wiring harness in automatic transmission — replace ...... 


24 40005 Torque converter ~ remove and install or replace 
2461500 Control unit ~ remove and install or replace 
Automatic transmission THM-R1 — troubleshoot 
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24-0/21 


(0041 239 Oil change in automatic Fun engine at idle speed in selector lever set: 
transmission ting "Por "N: 
‘Car must be unladen and standing on a level 
Ensure that surface. 





Interrogate ATF temperature with Service Tes 
ter oF Modic (see Troubleshooting Manual) 
Pull oll dipstick out and measure fiuid level 
‘Compare measured level with valve in the fol 
lowing table. 

Wipe dipstick clean with a lint-tree cloth, 


temperature 
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‘Top up ATF fluid" using special tool 24 0 080 
Volume of ATF 


+. See Technical Data 
"For grade of ATF fluid, soe Consumables 
Specitieations + Reter to Specitications, 














24-0/22 





| 





Version without ol filer pipe: 


With effect from 2.91 the il filer pipe was dis 
continued. 

Use the filer opening on the lower side ofthe 
cll pan to replenish ATF. 


Remove drain plug (1) 
Drain of uid 


Installation instruction: 
Replace seal 
Tightening torque 24 11 6AZ 


‘To til, attach filer neck (2) 10 filler aperture, 
‘Add ATF untit i overtiows. 

‘Screw in filler plug, 

Tightening torque 24 11 TAZ" 


{ Reter to Specitications 
* Source of Supply: BMW Parts Service 





‘Check ATF level, correcting if necessary 


Car must be uniaden and standing on a level 
‘surface. 

‘Only check fuld level when 
temperature lies between 20. 
Interrogate ATF temperature with Service Tes 
ter or MoDIC (reter to Troubleshooting Ma- 
ual). 

Run engine at ile speed with selector lever in 
setting "P” oF °H" 

‘Unscrew tier plug (1) 


sion Nuid 


Instatation instruction: 
Check seal, replacing Ht necessary 


Drain excessive ATF of add ATF if insufficient 
To top up ATF, attach filler neck (2 to filler 


‘aperture 
‘Rod ATF unti it overiows.. 

Screw in filler plug Tightening torque 
DAN TAZ. 


ATF level too high: 
‘Strong foaming, loss through splashing, high 
‘temperature when driving fast 

Fluid loss through vent 


ATF level too tow: 


Valve ratte, foaming, transmission slip 
General operating disturbances. 


* Reter to Specitications 


24-0/23 
eeaien oh rl 








‘Set goarshitt ever (1) to "P 
Roolease nut (2), 


Caution! 
|m order to avoid detorming the operating 
cable, the clamping screw must be held with 
the special tool 24 5210. 


Note: 
The special too! 24 5 210 can only be ited in 
position "P 

reas forward lever (3) (park position), 


Press operating cable rod (4) opposite forward 
direction and release again. 


Firmly secure operating cable rod (4) with nut 
(2) held with special to! 24 5 210) 


For tightening torque 24.51 142, 


* Rotor to Technical Data 





























24 00015 Checking hydraulic pressure 
values 


Connect hose 24 0.021 to pressure gage 
133 064 


Unscrew and remove plug (1) Irom the conver- 
ter bell housing to check the main pressure. 


Caution! 
Inch threads. 


‘Screw in and tighten special tool 24 § 190 


. 
‘manifold 24 0 023 to adapter and 
connect to hose 24.0021. 


Sturt engin. 
Setctot ave aetng "Por" 





24-0/25 








24 00 025 Removing and installing 
transmission 


Disconnect negative lead. 


Caution! 
First read fault memories with tester and print 
{any faults a8 disconnecting the negative lead 
will cancel the faut memories in the control 
‘nits, 

Use tester to road out faut memories and 
Print out data on any errors prior to discon- 
hecting battery, 





Remove propshalt trom transmission and cen 
ter mount and fasten to one side. 
Roter to 26 11 000 


Note: 
‘On version with two center mounts, only dis: 
‘connect front confer mount 





Replace the transmission ifthe ATF smells, 
‘burnt and is black. 


Caution! 
‘lean ol! cooler and pipes with compressed 
‘air and tlush twice with ATF ithe tans- 
‘mission is faulty, 


Instaliation instruction: 
Replenishing ATF, see 00 11 200 


245.210 








| 
| 
| 





© Remove selector ever 





Move selector lever into setting "P*. 
Unscrew nut (1). 


Caution! 
‘Always counterhold bolt with special toot 
248.210 to avoid deformation of the cable, 


Note! 
The special tool can only be fitted in setting 
un 


Unscrew cable trom holder 
Pull out cable. 
‘Tightening torque 25 16 242° 


Instatation instruction: 
Adjust selector lever - soe 24 00.006, 


‘Turn bayonet lock (1) counterclockwise, 
Pull off plug (2). 
Lt cable harness out of holder 





Instatation instruct 
Fit plug (2) n such a way that marking lines 


>| are aligned with one another. 




















ull plug (1) otf of speed sender 


* Reter to Specitications 





senate | 




















© Unfasten torque converter screw connec: 
tion 


Ut cover off aperture for torque converter 
screw connection, 


thts epetr,depending.pen model aint, 
usually located under the engine oi! sump, 





(Or In the ide cover plate under the exhaust 
manitol. 


Untasten the screw connections on the torque 
converter using special tool 241 110. 

To do this, Keep rotating engine 9s far as next 
srew by turning the central screw on the 
erankshant. 


Caution! 
Only use original bots, 


Jnstalation instruction: 
Tightening torque 24 40 142" 


© Lower transmission 


reassemble fsture 24 5 300 to sult THM 
Irgnsmission as marked. 


* Rete to Specifications 























‘Support transmission trom underneath with 


| special tools 24 6 200 and 00 2020. 


applicable, remove center of gravity suspen- 
‘lon. 


Unscrew cross member. 


Installation instruction: 
entering transmission (eter to Group 26). 


J, Tightening torque 24.74 tz" 


+) Gcylinder engine: 


Betore lowering transmission, insert spacer 
plate 23 1 390 between cross-member and oll 
Pan. 


Lower transmission. 


* Refer to Specifications 























24 00 045 Installing exchange trans- 
mission™ ad 


[Removing transmission 24 00 025. 


Caution! 
‘Always clean oll cooler and pipes with com- 
[ressed air and flush twice with ATF before in- 
‘stalling an exchange transmission. 
‘Transmission identification” on data plat, 
‘Transter transport holder (1). 


Transter lever (2) and bracket (2). 
Tightening torque 24 81 TAZ". 


‘Transfer rubber mounts and exhaust bracket 


‘Version with ol tie pipe: 





+. Reter to Specifications, 
“ Refer to Parts Catalog 

















Pull ol fier pipe out of case. 


Instalation instruction: 
‘Check sealing plug (4), replacing if necessary, 


Caution! 
‘Automatic transmission is supplied with a tac: 
tory fil of ATF. 


For this reason, a fluid level check is not re- 
‘quired until attr the transmission has been in 
‘Stalled (refer to 00 11 239), 


24-0/29 


24 00 600 Replacing converter bell 24 00.601 Replacing converter bell 
housing and spring in elec, housing, sealing interme, 
tor unit galing in ‘case (A4S 2709V310R) 
case (A4S 27080310R) 


Reter to Repair Manual 3 Series £36 
Rotor to Repair Manual 3 Series £36 
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2411007 Removing and instaing/ 
sealing or replacing bo! 
transmission oll sumps 

Drain oi 

Remove oll sumps. 


Remove magnet from the large oll sump and 
clean. 


Remove gaskets and remove remaining 
locos of gaskets 


Note, 
The screws are micro-encapsulated and must 
bbe replaced atter every disassembly. Only use 
‘crows with M-thread 


Fit gaskets for oi! sumps. 
Fit magnet in large oil sump. Fit oll sumps in 
position and screw in all screws as fat as it 
will go. 


Caution! 
Do not tighten screws crosswise and do not 
retighten screws. 


Firmly tighten screws once one after the other 
to specified tightening torque” 


Version with ol titer tube: 
Remove oll dipstick 
Caution! 


Oil dipstick with lock: 
Dipatick can only be removed by titing handle. 


+ Reter to Technical Data 











{7 





S 














4 
H 


Fn with ot 


Caution! 
Gear oll must only be filled using tunnel 
2400080. 


‘lun engine at idle speed in selector lever 
‘position P or N. 

Vehicle must be uniaden and parked on even 
surace. 

‘Check transmission oll temperature with 
Service Tester or MoDIC (refer to Test Manual). 
Remove dipstick and measure oil level and 
‘compare in following table 

‘Only clean dipstick with lint-troe cloth 


11 Olllevel = Hmm 

temper Min, Max. 
20 3) 8 
25 5 oo” 
20 8 2 
35 now 
“o Cee) 
4s ey 
cy won 
8 vo 
we 
6 1 
nm mM 
re | | 6 
oe 
6 7 4 
o 1 8 


* Roter to Technical Data 
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Version without ol filer tube: 


‘The ol filer tube was discontinued after 291 
Use the filer opening on the lower side of the 
‘ll pan to replenish ATF, 


Unscrew tier plug (1) 


Instatiation: 
‘Check seal, replacing it necessary. 


Hang iter (2 in filler opening. 
‘Add ATF until it overtiows. 

Run engine at idle speed in selector lever set- 
ting "Pr or "W" 

‘CaF must be unladen and standing on a level 
‘surtace. 

‘Add ATF until it overtiows, 
Increase oll temperature to 20..55°C. 
interrogate ATF temperature with Service Tos- 
‘ter or MoDIC (refer to Troubleshooting Ma- 








‘nual. 
Recheck ATF level, correcting necessary. 


‘Serew in and tighten filer plug (1). 
Tightening torque’ 


ATE tovel too high: 
‘Strong foaming, loss through splashing. high 
temperature when driving fast. 

Fluid foss through vent. 


ATE level t00 low: 
Valve rate, foaming, transmission sip, 
General operating disturbances. 


+ Reter to Specifications 
Source of Supply: BMW Parts Service 


24-11/23 


























2411 055 Removing and installing / 
Sealing transmission exten. 
ion 


Remove propshan, see 24 00 025, 
Remove output flange. 

Hold output flange with special too! 23 0.020, 
Unscrew collar nut with a wrench socket. 
ull off output flange. 


Pui plug off of speed sender 
Remove vansmission extension, 
‘Unscrew botts with special too! 24 5 180. 
Caution! 


Bolts have inch threads. 
Remove transmission extension and gasket. 


Install gasket with grease (Vaseline). 
Mount transmission extension. 

Use special too! 24 5 180. 

‘Guide operating rod (1) for parking lock into 
paw (2). 


Caution! 
Only use bolts with inch threads. 
Tightening torque’ 

‘Mount and bolt output flange. 
Tightening torquet 


* Rotor to Specifications 




















24 11.575 Removing and install 
ing/sealing converter bell 
housing 


Remove automatic vansmission, 
reer to 24 00 025 


Secure transmission to assembly frame 
(00 1 490 with mounting brackat 24 0 150 


Pull torque converter out of oll pump car 
using special toot 244 000, 





Caution! 
Escaping ATF. 


nstaiation 
‘Caretully guide openings on converter into pri 
"mary pump by turning slighty 























ne 008 





Caution! 
Do not damage converter mounting and seat 
‘ng ring. 

Insert torque converter as far a8 stop. 


‘The torque converter has engaged correctly 
when the distance between case and torque 
Converter screw connecton reaches approx 
31mm, 


Sat transmission upright 
Lin out O-ring, 


Note: 
A alight quantity of ot will escape through the 
‘breather. 


Unscrew the seven outer screws in the torque 
converter bell housing, 


Caution! 
Do not unscrew the five inner screws 


(Detach the converter bell housing from the 
‘adapter case with two levers (screwdriver. 


Coretuity it oft converter ball housing 


24-11/25 



































wamission case, 
Do not untasten this screw connection when 
‘removing the converter bell housing trom the 
‘adaptor housing because the gasket cannot 
be replaced. 


Note: 
{A spacer disk is fitted to tho 
Rain the same spacer dak (one a! the 
‘same cole). 





[Attach spacer disk to oll pump with Vaseline. 


Caan sealing faces and remove any oll which 
‘may have emerged trom the threaded bores 
Replace the seating ring and gasket. 


Instaliation instruction: 
‘Attach gasket with Vaseline. 

Ensure that recesses in paper gasket are lo- 
‘cated correctly. 



































Insert special tool 245 160 in two opposing, 
‘threaded bores. 


Fit converter bell housing and secure with five 
screws 

Remove special tool 24 5 160 

Tighten down the remaining screws 


Tightening torque 24 11 3Az* 


Fit new O-ring to the torque converter shaft 


Note: 
W applicable, ft radial seal in torque converter 
‘900 24 12.505 


* Reter to Specifications 





























24 12015 Replacing radial oll seal for 
output flange 


Unscrew propeller shaft - see 24 00 025, 
Remove output flange: 

Hold output flange with special tool 23.0020, 
Unscrew collar nut with a wrench socket. 
Pull of output flange. 


{it out radial oft seat (1), 


Lubricate sealing lip with ATF. 
Drive in radial oi! seal with special too! 
231370, 

‘Mount and bott output lange. 
Tightening torque 24 21 1AZ" 

Check oil level and top up if necessary. 


* Rater to Technical Data 


























24 12 105 Replacing radial oil seal for 
‘manual shift valve shaft 


Remove propeller shaft, transmission plug 
‘and engine speed sensor plug 

(roter to 24 00025). 

‘Support transmission from underneath with 
‘special tools 24 § 300 and 00 2 020. 
Untasten crossmember trom body, 


Betore lowering wansmission, inser spacer 
plate 23 1 330 between crossmomber and ol! 


pan, 
Drain transmission as tar as possible. 


Remove shitt control unit from main case 


Remove oll pan, refer to 24 11 007 
Remove oll screen 

Unscrew bolts with special too! 24 5 180. 
Cautiont 

Bolts have imperia threads, 


Instatiation: 
‘Check gasket between strainer and valve body. 


Remove plugs (1. §) on solenoid valves. 


Caution! 

Pry off plug with a screwdriver, 

‘Do not pul off plug on wires. 

Pull out plug through hote in transter case. 
Unscrew nut on plug connection, 

Pull out witing harness. 























Unscrew cover for servo piston 
Unfasten screws with special too! 24 § 180. 


Caution! 
Bolts have imperial threads. 
Take off cover and gasket 





‘Unscrow valve body on main case, 
Untasten screws with special to! 24 5180, 

Watch out for lockplate, 

Liftoff valve body with gasket, pulling the 
‘overrun valve connecting ever (3) ofthe pow, 
‘Overrun valve should remain in the vaive body 











Watch out for valve balls (2 and 3) in main 


‘Unscrew transter plate on vaive body. 
Remove gasket 
Roplace gasket. 


Caution! 
Watch out tor valve ball (2). 


























Untasten nut (1) in setting "> 


Caution! 


{Always brace bolt with special too! 24 § 210 10 


‘avoid distortion ofthe cable, 


Note. 
‘The special tool can only be fitted In setting 


Instaliation: 
‘Adjust shit unit 24 00 006, 
Tightening torque 24 51 TAZ" 





Loosen nut (3) 
Version with pin: 
Drive out pin 


Note: 
Nut (3) cannot be removed until shaft has. 
been pressed out 

ull itt element () otf shat. 


Remove clamping pin (4) (side cuter) 
Installation 
Replace pin. 


* Rater to Technical Data 


24-12/23 












ull or press out shit valve shaft Nae) Anstal pin (4 with the open end facing in and 
NEY Fecmyls 
Instaiation: KIA 


necessary, remove burr from shaft. Important! 
‘Drive in pin only far enough that it ean be 

‘removed again by pulling out, 

Pace shit element on shaft. 

‘Secure shit element with a nut or pin 

Tightening torque 2482 1Az" 














Lover out radial oll soa! (5) with 9 screwdriver ©] Place wo vaive balls in main case (use va- 


‘line 
‘Check installed positions (2 and 3), 














‘Lubricate shift vaive shaft with oll and inset Paste gasket on case witha ight coat of 
‘in case, grease (vaseline) 

Fit radial seal (5) to case and drive firmly Screw in special tools 24 5 150. 

home with special tool 24 § 200. 


lace shit element on shaft and screw on nut 

















‘mandrel inserted through the bore. ‘Attach connecting lever (3) on overrun valve 
‘and operating lever 


Note: 
{Long arm for overrun valve, short arm for oper- 
ating lever. 


V \S= Hold groove of shat tight with a suitable ee Place valve body on main case, 





+ Reter to Technical Data 


















































‘Screw in boits. 
Remove centering pin 24 1 150. 
Tighten valve body bolts crosswise. 
‘Special tool 245 180 


Note: 
Aino secure lockplate (#) 


-| caution! 


Only use screws with imperial thread 
Tighteningfiorque 24 30 TAZ" 


‘Serew on cover (1) for servo piston. 
Socket nut 24 § 180 


Caution! 


Only use botts with imperial threads 
Tightening torque: 25 Nm. 


Connect wire hamess to solenoid valves: 
(3) 


Not 
Plugs are coded. 


‘Mount and bolt strainer. 
Special tool 24 31 242" 


Caution! 


Only use botts with imperial threads, 
Tightening torque 18... 21 Nm, 


* Roter to Technical Data 





























24 12 $05 Replace radial seal for 
torque converter 


Pull torque converter out of ol! pump carefully 
Using assembly handles 24 4 000. 


Caution! 
Escaping ATF. 


Unscrew Torx bolts with a Torx socket. 
Pll out radial oll seal with extractor tool 





Lubricate sealing ip with ATF. 
Install racial oll sat, 
Tightening torque: 3 Nm, 


























2430... REMOVING ANDO INSTALLING. 
BOTH VALVE BODIES 


Remove both oll sumps - 24 11 007. 
Unscrew oll filter screen. 

Unscrew bolts with Special Too! 
248 180. 


Important 
Bolts have inch threads, 

station. 

Check gasket between oll filter screen 
and valve body. 

Pull off plugs (1 ... 5) on solenoids 
Important! 

Pry off plugs with a screwdriver — 
don't pull off on electric leads. 

ull out plugs through bore In transfer 
case. 


Unscrew nut on plug connector. 
Pull out wire harness. 


Unscrew valve body on transfer case. 
Unscrew bolts with Special Too! 
245 180. 


Important! 
Bolts have inch threads. 


‘Take off valve body. 


Important! 
‘Check installed position of gasket, 





wanster plate and gas) 
‘Check ball valve (1) In transter case. 
Unscrew cover for servo piston. 


Unscrew bolts with Special Too! 
245 180, 


Important 
Bolts have inch threads. 


‘Toke off cover and gasket. 


























Unscrew vaive body on main case. 
Unscrew bolts with Special Too! 

245 180, 

Check piate for the lock. 

Lift off valve body with gasket, pulling 
the connecting lever (3) for the coast 
Ing valve off of the locking paw at the 
‘same time, 

‘Coasting valve should remain in the 
valve body. 


Check ball valves (2 and 3) In main 
case, 


Unscrew transter plate on valve body. 
Take off gasket. 


Important! 
Check ball valve (2), 


Mount gasket and transter plate, and 
‘center with Special Tools 24 § 140, 
Screw In and tighten bolts. 


Important! 
Only use bolts with inch threads. 

Tightening torque = 13 Nm (9 ft. Ibs.). 
Removing special tool centering pins. 











Place two ball valves in main case 
(with vaseline). 
‘Check locations (2 and 3). 


‘Mount gasket on case with a light coat 
Of grease (vaseline). 
‘Screw in Special Tools 24 5 150. 


Place valve body on main case. 
‘Attach connecting lever (3) on coasting 
valve and operating lever. 


Note: 
Long arm faces the coasting valve; 
short arm faces the operating lever. 


‘Screw in bolts. 
Remove Special Tools 24 1 150, 
‘Tighten bolts of vaive body crosswise, 
Use Special Too! 24 5 180, 


Noto: 
‘Also bolt down lockplate (4), 
Important! 


Only use bolts with inch threads. 
Tightening torque = 20 Nm (14 ft. Ibs.) 




















Maunt cover (1) for the servo piston. 
Use Special Tool 24 5 180. 


Important 
Only use bolts with inch threads. 
Tightening torque = 25 Nm (18 ft Ibs.). 


Place ball valves in transfer case (with 
vaseline). 
‘Check location (1). 


Important! 
‘Install gasket (2) with oval opening (3) 
facing the bail vaive. 

Install transter plate (4) and second 
gasket (5). 


Screw In Special Tools 24 5 150. 
Place valve body on transter case. 
Screw in bolts. 
Remove Special Tools 24 5 150. 
Tighten bolts of valve body crosswise. 
Use Special Too! 24 5 180. 


Important! 
Only use bolts with inch threads. 
Tightening torque = 20 Nm (14 ft. Ibs.). 


Install and screw on oil fiter screen. 
Use Special Too! 24 § 180, 


Important 
Only use bolts with inch threads. 
Tightening torque = 18 ... 21Nm 
(13... 15 1 Ios.), 








24 34 856 Replacing all solenoid valves 
{oil pans removed) 





‘Arrangement of solenoid vaive 


29 Solenoid brake bang 
20Corrugated disc 





35 Pressure regulator 
36 Retaining bracket 

37 Screw, 14 inch 

38 Solenoid valve, torque converter clutch 
39 Oise 






































8) Solenoid vaive (32) 2nd3rd gear 
Press off plug (1) with screwdriver 
Bo not pull on wires. 

ull out pin (2) (use side cutters), 
nstaiation: 


Replace pin (2). 
‘Pin must protrude about 5 mm, 


ull or press (use screwdriver) out solenoid 
valve, 


Anstatation: 


Coat seals with grease (vaseline) 
reas in solenoid valve as fr as stop. 


1) Solenoid vaive (33) 1sv2nd and 3ra4th gear 
ross off plug (1) with screwdriver. 

‘Do not pull on wires 

Pull out pin (2) (use side cutters), 

Instatiation: 


Replace clamping pin (2), 
Pin must protrude about 5 mm. 


ull or press (use screwdriver) out solenoid 
waive, 


Instatation 
Coat seais with grease (vaseline). 
ross in solenoid valve as far as stop. 























| | ©) Solenoid valve (29) brake band 


Remove oll screen 24.31 155. 
ross off plug (1) with screwariver, 

‘Do not pul on wires 

Press in solenoid valve «ight spring pressure 
‘and pull out pin (2) by hand or with a pliers it 
necessary. 


Pull out solenoid vaive, 
‘Avold damage to corrugated washer (3). 


Instaliation: 
‘Coat seals with grease (vaseline). 

Install solenoid valve that groove (4 is aligned 
swith Bore (5) 

Press in solenoid vaive that pin (2) can be in- 
‘sorted. 


4) Solenoid vaive (38), torque converter cluten 
Press off plug (1) with screwdriver, 
on wires 

















|] Put press use sereweriver out sotnoid 


Installation: 
oat sete with greee(vaeine 
Sousa alent vets erento oe 


Terening torque 2434 242+ 


* Reter to Technical Data 
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24 34 865 Replacing pressure regulator 
94.965 reaiecdng unt 
(Oil sump removed) 


Disconnect cables (1 and 2). 
Remove screw (3) 


Flemove suppor bracket (4). 
ull out pressure requlator 


Installation note: 
Fit pressure reguiator in 
Support bracket (4) must be fitted and secured 


~ | with curved section facing outward. 


For tightening torque 24 34 2AZ", 


+ Reter to Technical Data 


























875 
24 24 875 Replacing pulse generator 


Disconnect plug (1) 
Remove screw (2) 


Pull out or press out pulse generator. 


Instatavon note 
<<] Coat O-ring (9) with grease (Vasetin). 



































24.95 605 Replacing wiring harness in 
wutomatic transmission 


Remove oil screen 24:31 155, 
Remove plugs (1.5) rom the solenoid 
valves. 


Caution! 
Pry off plug witha screwdriver, 
‘Do not pull on wires. 


Unscrew nut (6) rom plug, 
Withdraw plug from inside, 


Installation: 
Check seal (7), 

Place fattened side of plug facing upwards. 
Tightening torque 24 35 112" 


Pull out wire harness through bore in transfer 
case, 


+ Reter to Technical Data 


























24 40.005 Removing and installing or 
Femoving torque converter 


‘Remove transmission, refer to 24 00 025, 
ull torque converter out of primary pump 
carefully using assembly handles 24 4000, 





Caution! 
Escaping ATF. 


Instaliation: 
Check torque converter for leaks using fixture 
1244 050, retaining bracket 24 4 043 and retain 
Ing screws 24 4044, 

Tost pressure: 0.5 bar. 


Caution! 


‘Danger of injury - always use special too! 
248003, 


‘Torque converter must be replaced i the bear: 
Ing Surface on the converter shaft is damaged, 


CCaretully que openings on converter into pr 
‘mary pump by turning slightly and using as. 
‘sembly handle 24 4 000 


Caution! 
‘Moke sure converter bearings and seal 
‘damaged while guiding in 

Insert torque converter as 


























Checking installed torque converter: 
Engine and transmission oll must be at opera 
ting temperature, 

Engine must develop full power. 

Start engine, 

Poll up parking brake lever and press down on 
‘brake pedal firmly. 

Move selector lever toD. 

Press accelerator pedal to kickdown, 

Read stall speed "off tachometer. 





{0.avold overheating, Stall speed much higher 
than specified value 

48) Torque converter not sutficlenty filed 
= top up the oll level 

1) Slip nthe clutches. 

= check the clutches. 





‘Stall speed much lower than specified value *. 
2) Engine not developing surticient power 
heck engine, 


') Torque converter or pump detective. 
Replace torque converter or check pump. 


‘Torque converters cannot be cleaned with 
‘standard workshop equipment and must be re: 
‘laced in case of transmission damage or torn 
strainer 

Converter identification” 


+ Roter to Technical Data 
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7] 2461 500 Removing and installing or 
replacing control unit 


‘The control unit for EH transmissions is lo- 
cated in the A:pllar on the right side, 
Removing and instaling glovebox 

360. 


Lit off cover for loudspeaker. 
Disconnect wires for loudspeaker. 


Pll plug (1) off of control unit, swinging 
"spring retainer (2) down for this purpose, 


Caution! 
‘Always switch ignition off first betore discon 
necting or connecting plug 


Partially remove insulating mat. 
Only loosen screws (3.8) 


Ut out control unit and remove trom under- 
‘ide. 









q 






ie 
i 


iE 


Code is on identification plate, 
Rater to BMW Parts catalog for cross reer. 
lence of types and models, 





‘Noto 
‘See selt-disgnosis or test plan for 
troubleshooting and testing elec 


tronic components. 


TROUBLESHOOTING AUTOMATIC TRANSMISSION THM-R1 





Condition 


Cause 


Correction 





Engine cannot be started in N of P or in all 
positions 


Selector lever not in N or P 


Maladjustment between selector lever and 
transmission 


‘Transmission switch faulty 


‘Move selector lever to N or P 
Adjust selector lever - 800 24 00 007 


Replace transmission switch ~ see 25 16 080 





Park does not engage 


Malagjustment between selector lever and 
‘transmission 


Excessive friction In parking lock mechanism 


‘Adjust selector lever ~ soe 24 00 007 


Replace parking lock parts (connecting rod, paw!) 





Park does not Hold (slips out) 


Maladjustment between selector lever and, 
transmission 


‘Adjust selector lever - see 24 00 007 





Delayed shitt rom N to D 





(Ol! level In transmission too tow 


ll pressure too low 





Correct oil levet 
‘Check oll pressure ~ see 24 00 015 





Slip oF shake In 1st gear 


ll pressure too low 
Torque converter faulty 

Brake band maladjusted 

ll 108s In oll circuit for the brake band 


4th goar one-way clutch or panet gear set one-way 
clutch faulty 


Check ol! pressure - see 24 00 015 
Replace converter ~ see 24 40 005, 

‘Adjust brake band 

Check brake band piston and cover for leaks/seal 
Replace one-way clutches. 


24-90/22 


TROUBLESHOOTING AUTOMATIC TRANSMISSION THM-R1 








Condition Cause Correction 
Position R \Malagjustment between selector lever and ‘Adjust selector lever ~ se 24 00 007 
‘No reverse goar ransmission 

Reverse gear clutch tautty 


tl fer screen dirty 


Repair reverse gear clutch 
Replace oll titer screen 





(Car moves or creeps in N 


Matadjustment between selector lever and 
transmission 
Brake band adjusted too tight 


‘Adjust selector lever ~ s0e 24 00 007 
Adjust brake band 





Hard engaging jon trom N to D 


Brake band locked or faulty 


‘Checkireplace brake band 








Poor acceleration Emergency running program activated Check selt-dlagnosis 
‘Torque converter faulty Replace converter ~ 24 40 005 
‘No upshitt 1-2 between selector levor and. ‘Adjust selector lever ~ soe 24 00 007 


‘transmission 
ll oss In 2nd gear clutch 
‘Solenoldielectric lead faulty 


‘Seal piston of 2nd gear clutch 
Check leadireplace solenoid ~ see 24 34 656 





Problems with 1-2 shitt 


‘Wrong oll pressure for 2nd gear clutch 
Ol fo8s In 2nd gear clutch 

Pressure reservoir valve for 1/2 gear clutch 
selzed of leaks 


‘Seal piston of 2nd gear clutch 
Replace vaive body 





No upshitt 2-3 





Matagjustment between selector lever and 
transmission 

Solenokdielectric load faulty 

Shitt valve in valve body faulty 


‘Adjust selector lever ~ see 24 00 007 


Check leadireplace solenoid - see 24 34 856 
Replace valve body 





Problems with 2-3 shit 


Brake band maladjusted 
Brake band vaive fauity/selzed 

ll oss In 3rd gear clutch 

il loss In return pipe of pressure reservoir for 
brake band 

‘Wrong oll pressure 








‘Adjust brake band 
‘Seal piston of 3rd gear clutch 





TROUBLESHOOTING AUTOMATIC TRANSMISSION THM-R1 














Condition Cause Correction 
No upshint 3-4 Maladjustment between selector lever and ‘Adjust selector lever ~ 800 24 00 007 
transmission 
‘Oil 08s In 3rd gear clutch ‘Seal piston of 3rd gear cluieh 
Solenoid/electric lead tauity Check leadireplace solenoid ~ see 24 34 B56 
Problems with 3-4 shitt ll fos in 4th goar clutch, ‘Seal piston of 4th gear clutch 
Wrong oll pressure 
41h gear overdrive clutch does not disengage Repair overdrive clutch 
No bearing of converter clutch ‘Solenoidielectric lead faulty ‘Check leadireplace solenoid - see 24 34 856 


Ol toss In oll circum 





Rattiing trom converter clutch 


Converter faulty, 


Insutticient oll pressure 


Replace converter - see 24 40 005, 


‘Check olf pressure ~ see 24 00 015 














Convertor clutch does not disengage Solenoid electric lead faulty ‘Check leadlTeplace solenoid - see 24 34 856, 
Return pipe clogges 

No "3" program Program switch faulty Replace program awitch - nee 61 31 265 
Break In electric lead Check / repair electric lead 

No "M program Program switch faulty Replace program ewitch - see 61 31265 
Break in electric lead Check / repair electric lead 

Wo hiekdown Kiekdown switch faulty Replace kickdown switch - see 35 47 400, 





Break in electric lead 





‘Check / repair electric oad 


24-90/24 


TROUBLESHOOTING AUTOMATIC TRANSMISSION THM-R1 














Condition Cause Correction 

No downsnit 1/2 and 3/3 solenoids or electric load faulty Check electric laadireplace solenoids ~ see 24 34 856 
‘Shitt valves in valve body faulty Replace vatve body 

No engine braking ettect 4th goar overdrive clutch faulty Ropair overdrive clutch 

Selector lever In O (3rd gear) 

M program / selector lever In 3, 2,1 1108s In oll ctreult 

ATF temperature too high ll level too high Correct oit levet 


Oil escapes through vent 
‘No function of converter clutch Replace solenoid for converter lockup clutch / 
‘check electric load 


Extreme load in emergency running program 
‘oF M program 
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TROUBLESHOOTING AUTOMATIC TRANSMISSION THM-R1 





Conaition 


Correction 





Leakage 
1! drips out of converter bel! housing 


—__ [cause 


O-ring of Input shaft sauity 
Pump housing leaks 

‘Converter leaks on wolded seam 
Radial ol! seal for converter leaks 


Replace O-ring 

Replace complete pump ~ see 24 31 
Replace converter - see 24 40 005 
Replace radial oll seal ~ see 24 12 505 





‘Leak between transmission case and oll sump 


ll sump mounting bolts not tightened correctly 
tl sump gasket damaged 


Tighten bolts to correct torque" 
Roplace gasket ~ see 24 11 007 





‘Leak on transtor case 


Converter bell housing mounting bolts loose 
Case gaskets tautty 


‘Tighten bolts to correct torque 
| Seat case 





(011 1088 on transmission plug 


(O-ring tautty 
‘Transmission plug not tight 


Replace O-ring ~ see 24 20... 
Tighten transmission plug 





11088 on output 


Radial ol! seal on output damaged 


Roplace radial oll seal - see 24 12 015 





tt 1os8 through or on vent 


i level too high 
‘Wrong oll (strong contamination) 


Vent cover missing 


Correct oll level 
Replace oll, necessary remove transmission and 
drain completely Including torque converter 

‘Mount cover or replace vent 











‘O-ring on vent damaged Replace O-ring 
Oil toss on tiller pipe Plug on tiller pipe tauity Replace plug 
‘Leak betwoon transmission case and extension ‘Mounting bolts 10080 ‘Tighten botts to correct torque 
Gasket damaged Replace gasket - soe 24 11 055 
(011 1088 on oll cooler pipe Connection 1oose ‘Tighten to correct torque* 
it cooler pipe damages Replace olt cooler pipe 
Cooler leaks: Replace cooler - see 17 11 000 


* See Specitications 








24 Automatic transmission 


00 11 239 
24 00 007 
016 
026 
026 
026 
046 
2411 008 
24 12016 
106 
2413 156 
706 
24 30 006 
24 31020 
156 
24 34 006 
853 
861 
871 
872 
24 35 501 
24 40 006 
24 61 500 


ASS 310Z 
il change in automatic transmission 
Selector lever ~ adjust 
Hydraulic pressure value ~ check ...... 
Transmission ~ remove and install - engine MSO /MS1 transmission ASS 310 Z «0 24 
Transmission — remove and install ~ engine M60 transmission ASS 310 Z 
Transmission with transfer box — remove and install ~ 4-wheel drive .. 
Exchange transmission — install .. 
Transmission oil pan ~ remove and installseal : : 
Radial seal for output flange ~ replace a . 24- 
Radial seal for manual selector valve shaft - replace . 24- 
‘Output flange — replace : 24 
Bearing on transmission extension — replace. . 24- 
Shift unit - remove and install/replace 24 
il pump housing — remove and installseal ... .24- 
Transmission oil strainer ~ remove and instalreplace 24 
Parking interlock (pawl / leg spring) — remove and install/replace . 24 
All solenoid valves ~ replace .. eee .24- 
Shift unit pressure regulator — replace .. . 24- 
Impulse sensor for output speed — replace 
Impulse sensor for turbine speed — replace .... 
Wiring harness in automatic transmission replace 
Torque converter — remove and install/replace 
Control unit - remove and installreplace 
‘Automatic transmission — troubleshoot 
Shift unit — troubleshoot .. 
Peripherals — troubleshoot 

























2d 
. 2d- 
24- 









0/300 
0/302 
0/303, 
0/304 
0/310 
0/321 
0/326 
11/31 
12/31 
12/33 
13/31 
13/31 
30/31 
31/31 
31/32 
34/31 
34/32 
34/33, 
34/33 
34/33, 
35/31 
40/31 
61/31 
93/31 
93/36 
93/12 


24-0/300 








0011239 CHANGING OIL IN AUTOMATIC 
‘TRANSMISSION 


Version with Oil Filler Pipe: 
Important! 


‘The oll change should only be carried out 
‘at operating temperature. 


Pull out oll dipstick. 


Noto. 
‘The oll dipstick with arrest ean only be 
pulled out atte iting the grip, 





Unscrew drain plug (1), 
rain ATF, 


Instataton 
Ropiace seat: 
Tightening torque’ 


Pour in ATF only with help of Special Too! 
240000. 
Volume ot ATE*, 


+ eter to Specitications, 


Check / correct ATF level with selector 
lever In P oF N and engine running at 
lating speed. 

Car must be on a level surtace. 

‘Wipe off oll dipstick with a rag which does 
‘not lose lint, 

ATF temperature is sensed by a tempera: 
ture dependent resistor which Is Integrated 
Inthe transmission wire harness. 

load ATF temperature with MODIC of 
Service Tester (reer to Tost Pian. 

Pull out oll dipstick and measure ol level 
‘and compare with valve In this tae, 


‘Oil Temperature | ATF Level = Hla mmm 





] 
c Min. 1 
[a Ee i) | 
=e 3 | 
= | 
De 16 | 
ir) a 
[-~o__|{_ 





ATF Level Too High: 
‘Strong foaming, splash toss, high tempera- 
{ure when driving fast. 

i fost via the went. 


ATF Level Too Low: 
Valves rate, foaming, engine spins. 
Goneral disturbances, 


24-0/301 





Version without Olt Fier Pipe: 


‘The oll flier pipe has been omited since 
191 

ATF ts poured In and ATF level Is checked 
{rough a filer bore underneath the oll 


sump. 
‘The oil change should only be carried out 
‘1 operating temperature. 


‘Unscrew drain plug (1) 
Drain ATF. 


Note: 
Dispose old ATF propery, 


Instataton: 
Replace seal. 
Tightening torque" 


Fil transmission with ATF, 





Instatiation: 
Check seal, replacing i i necessary. 


+, Reter to Specifications 
Rete to Operating Fluids 











Car must be on level surtace. 
With the engine stopped, pour In ATF 
Using ter adapter (3) Until R runs out of 
the spill Bore. 

Don't plug the bore. 

Start engine and move the selector lev 
‘and out of all ranges while operating the 
‘brake pedal. 


ATE temperature must be 20 10 85°C. 


Interrogate ATF temperature with MoDIC oF 
18 Service Tester (ret to Test Plan). 

Run engine at lating speed with selector 
lever In “P” of "N” 

Recheck ATF level, 

Screw inter plug. 

Tightening torque”. 





Reter to Specifications 
“Source of Supply: BMW Parts 


24-0/302 
24 00 007 Adjusting gearshitt lever 


‘Transmission ASS 3102 





‘Set goarshit lever (1) 10 "P 
Release nut (2) 


Caution! 
In order to avoid detorming the operating 
‘cable, the ‘screw must be held with 
the special tool 248 220, 


‘Note. 
The special tool 24 § 220 can only be fitted in 
position "P 

Press torward lever (3) (park position). 

Press operating cable rod (4) opposite forward 
direction and release again, 


Firmly secure operating cable rod (4) with nut 
(2) (held with special oot 24 § 220). 


‘Observe tightening torque 10... 12 Nm 

















2400016 CHECKING HYDRAULIC PRES- 
SURE VALUES 


Connect Special Tools 24 0.021 and 
133.061, 


Unscrew and remove plug (1) trom the 
right-hand side of the transmission case 
to chock the main 

gentitication on case: PH. 


Important! 
Chock seat, replacing itt necessary. 
Tightening torque’. 





‘Screw In Special Toot 24 0.022 with feeling 
‘ntl resistance Is noticed (adapter threads 
are tapered). 

Mount Special Too! 28 1 140 (elbow pipe) 
‘on Special Too! 24 0 022 (adapter) ana 
‘connect with Special Too! 24.0 021 (hose) 


Selector lever in P oF N. 
Start and run engine at idling speed. 
ead main pressure on pressure 99 
‘Main pressure specication: 5.4... 








+ Reter to Specitications 





24 00 026 Removing and installing 
transmission 


= Engine M50 MS1 transmission 
as8.9102 


First read fault memories with tester and print 
‘any faults since disconnecting the negative 
lead will cancel the faut memories in the con- 
vol units, 

Remove the complete exhaust unit 18 00 020. 
Remove heat bate plate (1) 


Remove bracket (2). 


Instaliation instruction: 


Tightening torque" 


Unscrew propeller shaft on transmission. 


instalation instruction: 
Replace stop nuts. 
Tighten nuts with specified tightening torque’ 


Version with serewed-on ring: 
Loosen serewed-on ring (1) several turns. 


Instatation instruction 
‘Tighten screwed-on ring (1) with special toot 
26'1 040 after finishing installation, 





* Reter to Specifications 








Unscrew center mount 


Instaliation instruction: 
Proload center mount in direction of travel (A), 
With sliding member on center mount 

Azd... 6mm. 

‘Without sliding member on center mount 
Az2...4mm 

Fold propshatt downwards and withdraw from 
‘vansmission. 


Caution! 
Do not allow the proper shaft to drop into 
the joints 

‘Suspend propeller shat from car on a plece of, 





n must be replaced ATF smells 
‘burnt and is black 


Caution! 
Clean oll cooler and pipes with compressed 





* Reter to Specifications 

















‘Unscrew nut (1). 


Important 
‘Always counternold bolt with Special Too! 
24'5 220 to prevent detormation of he 
cable, 


Noto: 
Special Too! 24 5 210 can be applied only 
‘Im position P. 


Unscrew cable at holder, 
Pull out cable, 


Instatation: 
‘Adjust selector lever ~ see 24 00 008. 
‘Tightening torque” 


‘Tur bayonet lock (1) counterclockwise. 
Pull off plug (2). 
Lt wire harness out of holder. 


Instaliaton: 


‘Connect plug (2) that marks (2) are aligned. 


Unscrew ot cooler pipe clamps on crank: 
‘ease and olf sump. 


Instatiation 
Tightening torque’. 


+ Reter to Specifications, 








Unscrew holder (1) for oll cooler pipe. 


Instatiaton: 
Tightening torque’, 


Pull ol cooler pipe out of transmission, 


Instatation 
Check O-rings (2), replacing them it neces: 





iening torque’ 





al three points using Special Toot 24 1 110. 
1 fiywhel for this purpose. 





Instatation: 
{Insert bolt with Special Too! 26 1 110 and 
Lighten with a torque wrench, 

‘Tightening torque” 


Important! 
Only use size M 10 x 16 mm bolts together 
with spring washers. 

Non-conformance leads to destruction of 
‘the transmission, 


+ Roterto Specitications 











Unscrew stabllzer on engine carter at lett 
‘and right hand sides. 


Instatation: 
Tightening torque". 


Remove gravity center mount. 


Instaltation: 

Wubber Mounts must be adapted by moving 
{after Installation of the rear cross member. 
Tightening torque’. 





Assemble Special Toot 24 5 20010 suit a 
‘5 HP-1B transmission as mark 


‘Suppon transmission trom underneath with 
‘Special Toots 24 § 300 and 00 2020. 





Unscrew cross member. 
Lower transmission as far as connecting 
pipe. 


Instatation: 
Center transmission ~ se Group 26. 
‘Tightening torque" 


Unscrew transmission on engine. 
‘Unscrew Torx bolts with a Torx socket. 


Important 
Washers must be used to avold increasing 
jorque. 


‘breaking loose 
Tightening torque’ 


Prevent converter trom sliding out by 
applying and clamping Special Too! 
24'4 080 on transmission case with fat 
side of retainer (1) facing the converte. 
Pull transmission off of engine. 


" 
The liting fhxture with mounted transmis- 
completely 


lon may be moved only 
lowered stat 


Important! 
ack tnt dowel sleeves (1 and 2) are not 
belore ission. 


transmission of use new dowel sleeves. 


+ Roterto Specifications 

















Instatation, 
Check drive plate for breaks and cracks, 
replacing it necessary. 

Hold tlywhee! using Special Toot 11 2 170, 


Important! 
Replace expansion botts and i 
bolts with bolt cement 

‘Only coat threads. 

Clean tapped bores thoroughly 
‘Tightening torque’ 





‘Version with Sheet Metal Fiywheet (2: 


Important 
‘Keep to sequence of instalation. 
‘Sheet metal ttywheet (2) has three indent 
tions forthe torque converter mounting 
tabs. 

When guiding the engine and transmission 
together the three mountirg tabs on the 
torque converter must be aligned with the 
thtee indentations in the sheet metal tly: 
wheel. 

Non-contormance wil ead to follow-up 
\damage on the automatic transmission. 
Turning of the torque converter, or engine, 
| no longer possible after guiding the 
‘engine and transmissiontogetner and 
‘would lead to damay 





‘Turn torque converter on the transmission 





Scio Spell Yo! 242 200 nto tne tb. 


1. eter to Specifications. 
** Source of Supply: BMW Parts 














Bore (2) on drive plate must point perpen 
‘leularly o center of opening in oll sump. 


Ln automatic transmission unit bore (3) 
In drive plate Is reached, 

Caretully guide transmission Into bore (3) 
‘of drive plate using Special Tool 24 2 300 
Bolt transmission case 10 engine. 
Unscrew Special Too! 24 2.300 trom tab 
forwards. 

Mount torque converter. 

Tightening torque" 





Pour In ATF. 


Version with Ol Filer Pipe: 
Pull oll alpstick oun 


Important! 
(Ol dipstick is locked and can only be 
pulled out after titing l'on the grip. 


Pour in ATF only with use of Special Too! 
240080. 
Volume: approx. 3.0 thers. 


24-0/308 


Check / correct oll evel with selector lever 
InP oF N and engine running at Idling 


speed, 
‘Car must be on a level surtace. 
‘Wipe off oll dipstick with a rag which does 
‘ot lose tnt 

ATE temperature Is sensed by a tompera- 
ture dependent resistor which Is Integrated 
{a the transmission wire harness. 

lead ATF temperature with MoDIC or a 
Service Tester (refer to Test Pian). 

Pullout olf dipstick and measure olf evel 
‘and compare with value in this 























i Level Too High 
‘Strong foaming, loss through splashing, 
high temperature when driving fast, ol lost 
via vent. 


OM! Level Too Low: 
Valves rating, foaming, engine spinning 
{General operation disturbances. 















seneuiry 








Version without Oil Filer Pipe: 


‘The ol iter pipe has been omitied since: 
191. 

Check ATF level after installation of the 
transmission. 

AATF Is poured In and ATF level is checked 
‘through a filer bore underneath the oll, 
sump. 


‘Car must be on level surtace, 


ATE temperature must be 30 to 85°C to 
check ATF level. 


Interrogate ATF temperature with MoDIC oF 
1a Service Tester (rotor to Test Plan). 

un engine at fling speed with selector 
lever In "P" oF "N". 

Unscrew titer plug 








Instatation 
‘Check seal, replacing ti necessary. 
(Check or correct ATF level. 


Pour In ATF with help of filer neck (2) 80 
ong until it runs out of the overfiow hole. 
‘Screw in and tighten filler plug. 
Tightening torque’. 


1, Roter to Specitications 
“Source of Supply: BMW Parts 
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24 00 026 Removing and installing 
transmission 
Engine M60’ Transmission 
‘ASS 3102- 


Disconnect negative lead from battery 
Caution! 
Disconnecting the negative lead cancels the 
fault memories inthe control units 

For this reason, first interrogate the fault 
memories with the Service Tester and print 
‘Out any faults recorded, 

Remove complete underbody protection. 
Remove complete exhaust ausembly 18 00 020 


Remove end cover. 


| Unscrew heat shield (1), 


‘Remove bracket for Lambda oxygen sensor 
plug 












Unciip cable bracket on transmission 





Loosen nut (1) 


| caution! 

| To prevent deformation of the cable, always 
brace the screw with special tool 24'5 220, 
Tightening torque’ 


SP Note: 
is Speci tol 245 220 can only be ted inst 
aa 


enone 

femove Bowdon cable sleeve rom counter 
| ett eate, 

FF) motaton natvetion 

{ Frarubber pater 

Ry | Monningtoraie 

4 +) Adjust selector lever, see 24 00 007 

ia] 


Susi 


* Reter to Specifications 
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‘Turn bayonet lock (1) counterclockwise. 
@) 


Instatation: 
Connect plug (2) that marks (3) are aligned. 


‘Unscrew oll cooler pipe clamps on power 
steering pump. 


Instatation: 
‘Tightening torque". 


Unscrew olf cooler pipe clamps on oi, 
sump. 


Instaliation: 
Tightening torque". 


‘Unscrew oil cooler pipe clamp (1), 


Instatation: 
Tightening torque". 


+ Reterto Specifications, 








ull ol cooler pipes out of transmission. 
Instatation 
‘Check O-rings (2), replacing them It neces- 


Unscrew stabiizer at lef and right hand 
fonds and let W hang down. 


‘Assemble Special Too! 24 § 300 to sult a 
‘5 HP-18 transmission. 


‘Suppon transmission trom underneath us- 
Ing Special Tools 24 8 300 and 00 2 020. 








Unscrew cross member, 


Instataton: 
Center transmission - reer to Group 26. 
Tightening torque". 


Unscrew exhaust suspension at transmis- 
‘son. 


‘Unscrew joint disc at transmission, 


Instataion 


Replace stop nuts 
Tighten bolts to specified tightening 
torque’. 


Important! 
‘Only turn nuts on flange end whenever 
possible by design 10 avold tension In the 
Joint aise, 


+ Reterto Specifications: 








Unscrew center mount. 
‘Bend propeller shaft down and pull ott of 
‘centering pins on transmission. 


Important! 
Do not let propelier shaft tall into joints. 
‘Suspend It from car on plece of wire, 


Instatiation. 
‘reload center mount In forward direction 
by distance (A) = 2... 4 mm. 

‘Tightening torque. 


Unscrew heat shields at left and right hand 
sides and push forward, 


‘Turn steering whee! fully against let or 
right lock. 


{Lit cap out of opening in lt sump, 

















Untasten torque converter trom drive plate 
with special fool 241 110. 

(or 4 screws). 

‘To do this, urn flywheel round one screw at a 
time, 


Note: 
‘The torque converter screw connection has. 
‘been changed trom 3 to 4 screws. 


Fit special too! 11 2480 between connecting 
tube and engine oll sump. 


Lower transmission 


Caution? 
‘The exhaust manifold must not contact the 
traction strut mounts 


= ‘Unscrew transmission on engine, 
(orn sow. 


Note 
Scrows (1) Torn E 10 
ailothers, Tore E12, 
‘The screws opposite the starter motor (2) 
have nuts on the front. 

















Instatiavon instruction: 
[Note that Torx screws are fitted with washers. 
Tightening torque” — 


Secure torque converte to prevent it trom fall 
ng out. To do this, place special too! 24 4 080 
‘on transmission case with fat side of retain 

Ing tongue (1) against torque converter and ve- 
cure. 


Pull transmission of of engine 


Caution! 
‘To transport the transmission, lower trans- 
mission fully onto iting fixture. 
“Rak of accident - 


Note dowel sleeves. 
Necessary, transter | replace dowel sleeves 
(on vansmiasion 


Installation instruction: 
‘Turn the torque converter on the transmission 
Lunt! bore 1) taces down perpendicular to the 
ta, 

‘Screw special too! 24 2 300 Into the tab 


24-0/314 


Instatation 
Bore (3) on drive plate must point perpen 
<leularty 19 center of opening In oll sump. 


Instatiaon: 
Fil transmission with ATF. 
[ATE Ia poured in through filer opening 
underneath the oll sump. 


Unscrew filer pug (2). 
(Check seal, replacing W i necessary.) 


Instatation: 

LLIN automatic transmission until bore (3) in 

‘rive plate Is reached. 

Caretully guide transmission into bore (3) 

‘of drive plate using Special Toot 24 2 300 
ission case 1 


Bolt tran ‘engine. ‘Start engine and shit in and out of al geays 

Unscrew Special Tool 24 2300 from tab ‘several times while operating the brake 

forwards. pedal. 

Mount torque converter to flywheel. 

Tightening torque" ATE temperature must be 30 10 55°C. 
Interrogate ATF or 
2 Service Tester (reer to Test Plan). 





Instaiation. 
Instat bolt using Special Too! 241 110 and d 
tighten using a torque wrench. Tightening torque’, 
Tightening torque’, 





Onty use origina bolts together with 
Spring washers 
fon conformance 








Q 
a= 


=a 








: tons 1, eter to specmeations 
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24 00 026 Removing and installin; 
transmission with tran: 


First read taut memories with tester and print 
‘any fits since disconnecting the negative 
ead will eancel the fault memories in the con 
{rol units, Removing and installing exhaust as- 
‘sembly 18 00 020 


© Remove fan shroud: 


Remove expanding rivets trom fan shroud and 
fan shroud up slightly 














y ae 


Unscrew propeller shaft on transmission, 


Instaliavon instruction: 
Replace stop nuts. 
Tightening torque 26.11 2Az" 


Unscrew center mount. 


Instaliation instruction: 
reload center mount in direction of travel 
Ae? 4mm 


Fold propeier shaft Cownwards and withdraw 
trom transmission, 


Caution! 
‘Do not allow the propeller shat to drop into 
the joints. 

‘Suspend propeller shat rom car on a piece of 
wire. 

Tightening torque 26 11 6AZ" 


(© Working on the automatic transmission: 


Remove bracket. 


+ Reter to Specifications 


24-0/322 


‘Unscrew nut for Bowden cable sleeve. Unscrew cross-member trom body and trans- 


{or box and remove. 





Lower transmission. 


Instaliation instruction: 
Tightening torque 2471 142" 





marowe 


Detach Bowden cable sleeve irom bracket. Adjust inclination by turning the knurled-head 
R ‘bolts with special toot 27 1 031 




















reassemble special tools 27 1031 and ‘Jam a block (wooden or similar material) be- 
271033 to suit automatic transmission, ‘ween front axle carier and engine oil pan 
(A= 50mm), 


Note: 
‘The block prevents the engine from tipping for- 
wards when the transmission flange is untast- 
ned. 




















‘Support transmission on iting fixture 


Jnstalation instruction: 
002030. 


‘When lowering the transmission, the coolant 
yu ) air guide forthe alternator can slp out. 

Check once the transmission has been in- 
stalled, 
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—sa 











sen 





Disconnect plug connection for transmission 
Control vit bayonet! connection 


‘Turn bayonet connection for transfer box con- 
remove. 


trol counter-clockwise and 
Instalation instruction: 


Fit plug in such a way that marking grooves 
‘are aligned with one another 


Remove bracket for cable on transmission 
control unit 


Loosen oil cooler pipe clamps on crankcase 
{and oll pan. 


Instatation instruction: 
Tightening torque 17 22 3AZ* 


* Reter to Specifications 





Remove retaining ab (1) fr oll cooler lead on 
transmission. 
Withdraw oll cooler lead. 





Installation instruction 
‘Check O-rings (2), replacing It necessary, 














Lit rubber stops out of aperture in cover plate. 
(Below exhaust manifold), 


Untasten the screw connections on the torque 


Instalation instruction: 
| Tighteninguorque 24 40 1Az* 


* Reter to Specifications 


Disconnect transmission flange from engine 
(rorx screws). 





Instalation instruction: 
Note that Torx screws are ited with washers. 


Tightening torque 24 00 1Az* 





Caretully remove wansmission, 


Caution! 
Prevent torque converter trom siding out. 

To do this, press down with screwdriver point: 
Ing towards vansmission while removing the 
‘vansmission unt. 











‘As s00n a8 possible, ft and secure special 
tool 24 4080 on vanamiasion ease with fat 
‘side of retaining tongue (1) facing the torque 
converter. 





Caution! 
Aifting fixture with mounted transmission 
‘may be moved only in completely lowered po- 
sition. The lifting fixture is not suitable for 
‘transporting the transmission. 

= Danger of accident « 


* Reter to Specitications 














|| nstatiation instruction: 
Check that dowel sleeves (1 and 2) are not mis: 





Version with shogt metal fywhe: 


Caution! 
Keep to sequence of installation. 

‘Sheet metal hywheel (2) has three indentations 
for the torque Converter mounting tabs. 


When guiging the engine and transmission 
together the three mounting tabs on the 
torque converter must be aligned with the 
three indentations Inthe sheet metal fywheet 
Non-conformance will ead to secondary dam- 
‘age on the automatic transmission, 

‘Turning the torque converter, or cranking the 





S25 engine, is no longer possible ater guiding the 
‘engine and transmission together and would 
lead to damage, 


‘ore on drive plate must point perpendicularly 
to center of opening in guard. 


(2% 


fb 











‘Turn torque converter on the transmission 
that bores in the tabs point tothe center of 
bores in the flywheel. 


‘Screw special too! 24 2 300 into the tab. 


Ut automatic transmission until bore in drive 
plate Is reached 

Guide transmission in carefully with special 
{001 24 2 300 in bore (3) on the orive pl 

Bolt transmission case to engine. 
Unscrew special tool 24 2300 trom the tab to- 
wards the front. 

‘Mount torque converter 

Tightening torque 24.40 142" 





* Reter to Specifications 








© Check transmission fluid level, 


‘The ATF fluld™ Is filled through the lower fi- 
ler aperture inthe oft pan, 
Remove filler plug (2) 


Installation instruction: 
Check seal, replacing f necessary 





‘When the engine is stationary, 
AATF fluid with filer neck (3 

‘tows around the filer screw. 
‘Don't plug the bore. 

‘Start engine. Depress brake and shift the se- 

lector lever through al positions several times. 


i temperature must be between 30..85°C 


snare tec tre Tv 

Hr 
= Sai 

farms 

alien 

bekiree 

image? 


Reter to Specifications 
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Reter to Consumables Specifications 





24 00 046 installing exchange trang- ertorm an oll evel check 
‘mission (eter to 00 11 238). 


Removing transmission 24 00.026. 


Caution! 
‘Always clean oll cooler and pipes with 


Tenoctaston lonutcatoncoang” on ype 
plate or label, 





srvany | 


|. Transter transport holder (1), 






= Transter lever (2) and retaining bracket (3) ana 
[| sbi rect er am eae veer 
Installation instruction: 
Tightening torque 24 51 142" 





Caution! 
Automate wanamiasons ae supp ited 


Version wth oer ppe: 
Remove plug from oll sump before installing 
‘the ol ile pipe. 
‘ATE ina clean container. 
~| Pour in ATF using special toot 24 0.080 ater 
Instaling tranamission. 

















24.11,008 REMOVING AND INSTALLING | 
‘SEALING TRANSMISSION OIL 
‘SUMP 


rain ol 


Version with OW Filer Pipe: 
Unscrew filler pipe (1). 


Unscrew ol sump, 
Take off oll sump with gasket 


Instatation, 
‘Mount holder with straight arm on side and 
Curved holders at front and rear. 
Tightening torque’. 





194 2) In oll sump. 
Check gasket (3), replacing It necessary 


~ eter to Specifications 




















Version witn OU Filler Pipe: 
Pull out oll dipstick, 


Important! 
ll dipstick Is locked and can be pulled out 
nly ar tting the nance, 

our In 





Pour In ATE using Special Too! 24 0 080. 
Volume of ATF: approx. 3.0 thers, 


Check / correct oll evel with selector lever 
InP oF N and engine running at Idling 
‘speed. 

Car must be on a level surtace. 

‘Wipe off oll dipstick with a rag which does 
‘ot lose tnt 

ATE temperature Is sensed by a tempera: 
ture dependent resistor which Is Integrated 
{in the transmission wire harness. 

Read ATF temperature with MoDIC or a 
Service Tester (reer to Test Plan, 

ull out oll dipstick and measure oll evel 
‘and compare with valve in this table 
































the olf sump, 
Unserew filer plug (1). 


Instatiaion 
‘Check seal, replacing it necessary. 





Opped, pour In 
using iter "wo fong unt ‘ATF nana out 


Bonar pig whol 
Star engine and move selects lover 
i postions, wile operating the 





55°C. 
interrogi temperature with MODIC of 
Service Tetser eter to Test Pan) 

Fun engine at iling speed with selector 
lever in P or M. 

Recheck ATF level. 

‘Serew In and tighten filer bolt. 
Tightening torque’. 


1, Reter to Specitications 
“Source of Supply: BMW Parts 
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24 12 016 Replacing radial oll seal for 
output flange 


Remove propshatt (reer to 28 00 026), 
‘The output flange can no longer be dismantied 
{rom outside 

‘Tranémission extension has to be removed for 
removal of output flange. 


Caution! 
Until this design moditication is introduced, 
the ol pan must be removed betore removal 
‘of the transmission extension and special tool 
241240 must be used, otherwise the clutch 
‘isks wil sip out. 








Because 
the transmis 






‘Special too! need no longer be used for remo- 
val ofthe oll pan with effect from 


‘Transmission number: 112000 


For instalation of special too! 24 1 210: 


To remove oll pan, refer to 2411 008, 
Remove cover pate (1 trom shit unit, 


Instatation instruction: 
‘Tightening torque 24 11 242" 


+ Reter to Specifications 





Py), 


Prevent axial movement by installing special 
tool 24 1210 between parking lock gear and 
Plates could slide out during removal ofthe 
transmission extension. 

Unscrew bolt on valve body, 

‘natal special tool 24 1 210 for parking paw! 
‘detent and case and secure with screw (1) 





Both ver 





Remove cross member from body and trans: 
‘mission extension 
Unscrew bolts, 


Instaliation instruction: 


Install guide (1) for cable holder. 
Tightening torque 24.11 1AZ* 


Pull off wansmission extension, 
Watch out for spacer (1). 


Replace O-ring (2). 


Drive back retaining tab on grooved nut. 


+ Reter to Specifications 
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Clamp Special Too! 24 1 220 In a vise. 
Place transmission extension with output 
flange in Special Too! 24 1 220. 


Unscrew slotted nut (1) using Special Too! 
2040170, 


Instatation 
Tightening torque’. 


‘Take transmission extension off of Speciat 
oo! 241 220. 


Pull output tlange out of Bearings. 


Un out radial ol seat (1). 


+ Reterto Specitications 























24 12 106 Replacing radial oll seal for 
manual shift valve shaft 


Loosen nut (1), 


Caution! 
‘mn order to avotd deforming the operating 
cable, clamping screw must be held with 
‘special tool 24 220. 


Noter 
Special too! 24 § 220 can only be fitted in 
position "P 

‘Detach operating cable trom support bracket 
Pull out operating (Bowden) cable 


Installation note: 


‘Adjust gearahit. 
‘rater to 24 00 007 


Remove lever (2. 


Installation note: 
For tightening torque 28 51 142" 


Remove radia oll seal trom transmission 
‘casing with special tool 24 5 260. 


+ Reter to Technical Data 




















Installation note: 
Fit special too! 24 $ 490 on manual shit valve 
shat. 

(il seating ip of new radial ol seat (1) with 
‘automatic transmission oll 

Stige on radial ol seal (1) up to casing. 


Installation note: 
Press radial ol seal into transmission casing 
with special too! 24 5 250. 

Remove special too! 24 § 490 trom manual 
shift valve shat. 




















2413156 REPLACING OUTPUT FLANGE 
Remove output lange - reterto 24 12 016. 
Herd 
‘Aaxlal play must be checked and, i neces: 
‘ary, adjusted, 

{transmission extension in a vise. 


Clamp 
‘Output flange must not bear 
Press output tlange In direction of output. 


‘Measure distance (A) trom shoulder to 
‘sealing surtace and distance (8) from 
| _ shoulder to end of output flange. 


Example: 
‘A= 100mm 
= Be 74mm 
c= 26mm 


‘Measure distance (E) trom sealing surtace 


| {0 shoulder (1) on parking lock gear. 


ress In parking lock gear for this purpose. 
Example: 


| 240mm 


24mm 
= 0.45... 0:35 mm axia play 
| mata spacer (1) of correct thikness, 


‘Spacers are avaliable trom Parts In thick- 
esses of 0.8 to 28 mm. 














2413706 REPLACING BEARING OF 
‘TRANSMISSION EXTENSION 
= Output Flange Removed — 


Lin out cireip (1). 
Remove ball ring (2). 


‘Heat transmission extension in area of 
Dearing race to about 80° C with a hot air 


blower. 
Flemove bearing race (3). 


Installation: 
First insen ball ring (4) betore installing 
Dearing race. 


Important! 
‘Axial play must be checked and, neces: 
‘sary, adjusted ~ see 24 13 156. 



















2430006 REMOVING AND INSTALLING 
‘OR REPLACING VALVE BODY 


Instatavon: 
Tightening torque". 


Unscrew valve body on case, 


Important! 
‘Only unscrew bolts with head siz (A) of 
12mm 


Ay instalation: 
/ Tightening torque’ 


‘Tur bayonet lock (1) counterclockwise. 
Pull ott plug (2). 


Instalation: 
‘Connect plug (2) that marks (3) are aligned, 











Pullout plug. 


Instatation: 
Check O-ring (1), replacing If necessary. 
‘Install that Mat sie on plug faces case. 


Instataton 
Hold plug receptacle on the fat side with » 
‘erewdriver to prevent turning. 


Remove valve body with wire harness. 


Sh vive body pin 
‘tach valve body to centering pln (1) and 
‘Overrun vate (2) n blecor iver shat (3). 

















} 2431020 REMOVING AND INSTALLING / 


SEALING OIL PUMP HOUSING. 


‘Mount transmission In horizontal position 
with help of Special Toot 24 0 151. 


‘Sot transmission upright 
‘Mark Installed position of oll pump housing 
to make reinstaliation easier 


Unscrew bolts, 
Important 
‘Watch out for seals (1), 


Instalavion: 
Replace seats (1). 


‘Apply Special Too! 241 180 and clamp 
tt 


{Um out oll pump housing, 
Remove Special Too! 241 180. 








{Lin out radia olt soa! (2) 


Lubricate seating lip of radial oll seal with 


nN 
Drive In radial oll seat (2) tot tight using 
‘Special Toots 24.0 110 and 24.0 111, 
Instalied depth = 1 mm. 


| Replace round seal (3). 


(Check for correct in ot 


stalled position 
| thrust washer (4), needle bearing (5) and 


thrust washer (6) before installing the oll 
ump housing, 
Lubricate round seal (3) with ATF. 








In 
‘Bolt oll pump housing to transmission case 
by tightening the bots uniformly. 
‘Tightening torque = 10 Nm. 








2431 158 REMOVING AND INSTALLING 
‘OR REPLACING TRANSMIS- 
‘SION OI STRAINER 


Remove oll sump ~ see 24 11 008. 
‘Unscrew oll strainer on valve body. 


Toke oft oll strainer 
‘Watch out for O-ring 1). 


Instataton 
Tightening torque = 5 tim 


Ramave spring (8) and parting lock ever 


Instaliation: 
{install spring (6) that long arm faces lock 
Ing fever (7), 


























2434853 REPLACING ALL SOLENOID 
VALVES 


Remove valve body ~ 24 30 006. 


Pull plugs (1... 5) off of solenold valves. 
nas, 


‘Do not pull on wi 





Unscrew screws (6 .. 8). 


‘Take off Holder (10) 

















Instaliavon: 
‘Install holder (10) with curved side facing 
‘solenoid vatves. 

‘Tightening torque". 


Pull ut solenoid valves. 


Installation: 
Solenoid valves are identical, 


Remove solenoid valve (6). 


| Pult oft plugs (1 and 2) and unscrew screw 


o 


‘Take off holder (4). 
ull out solenoid valve, 


Instatation: 
Install holder (4) with tightly curved side 
{acing valve housing. 
‘dentiication: solenoid valve (6) has a 
white plug. 

Tightening torque". 


* Reter to Specitications 











2434061 REPLACING PRESSURE REGU- 
LATOR FOR VALVE BODY 


Replace pressure regulator (7) only In con- 
|unetion with valve housing (2) 


Remove solenoid valves (1. 6) ~ see 


34053. 
Unscrew vaive housing on valve body by 
loosening screws (3... 13) 


Important 
‘Check length of screws. 


Instaltation: 
‘Tightening torque". 


‘Take vatve housing (2) with pressure regu- 
{ator (7) of of valve body. 


2434671 REPLACING PULSE SENDER 
FOR OUTPUT SPEED 


| tnstatation: 











Lin oft pulse sender, 


Important! 
Watch out for spacers (4 and 5). 


2435 501 REPLACING WIRE HARNESS IN 
AUTOMATIC TRANSMISSION 


Remove vaive body ~ see 24 30 006. 
ull plugs off of solenoids (1... 6) and 
pressure regulator 7). 

Pull plugs (B and 9) off of pulse senders, 


| Note: 


Unscrew holder on vi 
Z| Take off wire harness, 








‘Temperature sensor (10) is integrated In 
the wire harness and must be Inserted Ir 
holder (11), 


salve body. 

















24.40 006 REMOVING AND INSTALLING 
‘OR REPLACING TORQUE 
‘CONVERTER 


‘ransm) 
ull torque converter out of primary pump 
Carefully using Special Toots 24 4 000. 


Caution! 
Escaping ATF. 


Torque converters cannot be cleaned with 
equi 


smaged. 
Torque converter Identification’ 


CCaretulty guide openings on converter into 
‘rimary pump by turning slightly and using 
‘Special Too! 24 4 000. 


Install torque converter as tar as stop. 


+ See Specitications 
































2461 $00 REMOVING ANO INSTALLING / 
REPLACING CONTROL UNIT. 


Remove protective nocd. 


um pg) oo te corral unt ana, 
swinging spring retainer (2) downwards. 


‘Swoye etch he ignition oft btore ate 
‘connecting or connecting the plug. 


us scaproatig shaw party, 
‘Only loosen screws (3... 


[Lin controt unit out and remove down- 
wards. 

















Code Is provided on the data plate. 
Roter to BMW Parts Catalog for cross: 
Felerence of types and models. 





TROUBLESHOOTING AUTOMATIC TRANSMISSION A 5 S 310 Z 





Conaition 


Cause 


Correction 





Position P 
Park position doos not engage 


Park position does not hold (slips) 


Engine cannot be started in N of 
‘started in all postions 





or can be 


No reverse gear 


‘Hard engaging jot P-R or NR 


[Backup lights do not light up (electrics OK) 


Car maves oF creeps 








2) Shift linkage between selector lever and, 
transmission maladjusted 


'b) Excessive friction In parking lock mechanism 


8) Adjust shit - see 24 00 008 


'b) Replace parking lock parts (connecting rod, paw!) 
+ 800 24 34 006. 





4) Shit tinkage between selector lever and 
transmission maladjusted 


4) Shift tinkage between selector lever and 
‘transmission maladjusted 


) Transmission switch faulty 





2) Shitt linkage between selector lever and, 
transmission maladjusted 


») Clutch B destroyed 


c) Brake D destroyed. In this case also no engine 
braking effect in position 2, 1st gear 


4) Brake G destroyed 
€) Reter to “Troubleshooting Valve Body" 


4) Iling speed too high 
») Reter to “Troubleshooting Valve Body" 


4) Transmission switch faulty 
'b) Shit linkage between selector lever and, 
transmission maladjusted 


4) Shift linkage between selector lever and, 
‘transmission maladjusted 


) Clutch A detective (bonded) 








4) Adjust shit - see 24 00 008 

|) Adjust shit see 24 00 008 

'b) Replace transmission switch - see 25 16 080 
Repairireplace relay or wire 

4) Adjust shitt - see 24 00 008 


b) Exchange transmission - see 24 00 046 
€) Exchange transmission - see 24 00 046 


4) Exchange transmission - see 24 00 046 


4) Reter to “Test Pian” 





4) Replace transmission switch - see 25 16 080 
48) Adjust shit - w00 24 00 008 





9) Adjust shin -s08 2400008 


'b) Exchange transmission - see 24 00 046 


24-93/2 








Condition Cause 
Position D Clutch A destroyed 
No power flow ) 1st gear one-way clutch tautty 


Hard engaging jolt N - O 
(engine speed » 1500 rpm) 


No anit (warm or cold) 


No shit 
Shift 1-2 


€) Shit linkage between selector lever and 
transmission maladjusted 


4) Idling speed too high 
'b) Also reler to “Troubleshooting Valve Body” 


2) Rater 19 “Troubleshooting Valve Body” 
1) Brakes Ct and 2tauty 

») Insutitnt ot supply to brakes C1 and C2 
2) Rter “Troubleshooting Valve Body" 

a) Clutch F faulty 7 a 
b) Insutictent ot supply to each F 


| 


'8) Exchange transmission - see 24 00 046 
'b) Exchange transmission - see 24 00 046 
4) Adjust shit - see 24.00 008 


1) Exchange transmission - see 24 00 046 


'b) Exchange transmission - see 24 00 046 





2) Exchange transmission - see 24 00 046 


) Exchange transmission - see 24 00 046 











8) Reter to “Troubleshooting Valve 








'b) Insutficient olt supply to clutch E 


4) Brake band C2 faulty; In this case shift 1-2 
not OK 


) Insutficlent oll supply to brake C2 


©) Brake band C2 not preloaded, spring broken; 
In this case shitt 1.2 not OK 








|) Exchange transmission - soe 24 00 046 
) Exchange transmission - soe 24 00 046 


4) Exchange transmission - see 24 00 046 


'b) Exchange transmission - see 24 00 046 
) Adjust brake band 


[oman 


24-93/3 








Conaition Cause Correction 
No anit 
Shin 4-5 18) Reter to “Troubleshooting Valve Body” 
'8) Clutch A tauty, inthis case no Tat .. 4th gears 


Shin 5-4 
‘Shitt trom full }oad to kickdown too long 


Engine spins in shin 2-1 
Engine sping in shit 2-33-2 
Engine sping in shit 4-3 


Engine spins in shit 4-5/5-4 





'No engine braking elect, no manual downshitt 
ot 


43/32 


No 18t gear, no braking ettect 








1) Plates broken 
) Also refer to “Troubleshooting Valve Body 
1) Poot tretion orque a plates 

©) It gear onoway chach not OK 

28) Poor treton torque at plates 

») Als rter 1 “Troubleshooting Valve Body" 
2) Poor tetlon lorque at pates 
3rd gar oneiaycltch not OX 
2) Poor Weton orque at plates 

>) Ao retr to “Troubleshooting Valve Body” 





18) Clutch A damaged 
'b) Also refer to “Troubleshooting Valve Body” 
4) Reter to “Troubleshooting Valve Body” 


4) Brake O faulty 
') Also refer to “Troubleshooting Vaive Body" 








4) Exchange transmission - see 24 00 046 


18) Exchange transmission - see 24 00 046 


4) Exchange transmission - see 24 00 046 
) Exchange transmission - 208 24 00 046 
1) Exchange transmission - see 24 00 046 


1a) Exchange transmission - see 24 00 046 


'b) Exchange transmission - see 24 00 046 


') Exchange transmission - see 24 00 046 


') Exchange transmission - see 24 00 046 


') Exchange transm: 00 24 00 046 








1) Exchange transmission - 200 24 00 046 


24-93/4 





Condition 


Cause 


Correction 








‘Shit transition too hard 
[No converter lockup clutch 


Engine dies whan moving of in Drive 
(converter lockup clutch always engaged) 


Noise 
Notse in 





positions 


Leaks 
11 aripping from converter bet housing 


[Leak between transmission case and oll sump 





28) Torque converter tauity 
) Alto reer to “Troubleshooting Valve Boay” 
4) Torque converter tauty 

) Also reer to “Troubleshooting Valve Body” 
1) Torque converierfauty 

1) Alto reter to “Troubleshooting Valve Body” 
2) ATF level 100 low 

) Valve body leaks 

€) Ot strainer aity 

1) Round seal on ol ter missing / uty 
12) Seats on oll pump bogy lak 
) Round seal on oll pump body aks 
€) Radia ol set for torque converte tauty 


'8) Mounting bolts loose 
1) Gasket tautty 





4) Replace converter - see 24 40 008 


48) Replace converter - see 24 40 006 


'8) Replace converter - see 24 40 006 








1) Correct ATF vel - see 24 09026 
») Exchange valve body - see 24 30008 
€) Repiace oll trainer -s4e 2431 156 

1G) Replace seal - see 24 31 156 

2) Repice seals. soe 2431 020 

) Replace round seal - see 2491 020 

) Replace radia of seal - see 2431 020 
1) Tigmen bots 

2) Replace gasket - 300 24 11 008 


* Reter to Specifications for tightening torque 





24-93/5 





a ae 


____ | carrection 








'8) Radial olf seat for output flange leaks 
1b) O-ring for transmission extension leaks 


8) Radial ol! eal aks, 


4) Oil cooker pipes loose: 
'b) O-rings tautty 





'8) Replace radial ol seat - see 24 12 016 





* Rater 10 Specifications tor tightening torque 


24-93/6 


TROUBLESHOOTING VALVE BODY A 5S 310Z 





Condition 


Cause 


Correction 





Position 
No pawar flow In reverse 


‘Hard engaging jolt In postion R 


Position D 
No power flow In forward 


‘Hara engaging jolt in position O 


‘Hard shit jots in general 


8) Signal wire to solonold 3 grounded 


) Valve piston for reverse gear lock not in 
parked position 


18) Damper of brake 0 mattunetions 
2) Moduation pressure too hgh 

€) Wire to pressure regulator tauty 

6) Pressure reguiaor uty 

2) Damper A bocked 

'b) Signal wire to solenoid 5 grounded 
“8) Damper of euch A matunctions 
) Wire to pressure requir tauty 
€) Proseurerequstortauty 


18) Modulation vatve mattunctions, 


8) Modulation valve mattunctions, 
b) Wire to pressure regulator faulty 


) Pressure regulator faulty 








48) Repairiroplace wire harness - see 24 35 501 
'b) Exchange vaive body - see 24 30 006 


2) Exchange valve body «wee 24 20008 
') Replace pressure reguiator - soe 24 34 061 
‘¢) Repairrreplace wire harness - see 24 35 501 
6) Replace pressure regulator - soe 24 34 061, 


'8) Exchange valve body - see 24 30 006 
'b) Repairireplace wire harness - see 2435 501 





‘) Exchange vaive body - see 24 20 008 
'b) Repairieplace wire hamess - see 24 35 501 
€) Replace pressure regulator - see 24 34 861 
0) Exchange valve body - see 24 30 006 

2) Exchange valve body - ane 2490006 

') Repalrreplace wire harness - see 24 34 501 
€) Replace pressure reguiator - see 24 34 B61 





24-93/7 





Cause 


[correction 





4) Wire to output speed sensor faulty 

'b) Output speed sensor fautty 

¢) Signal wire to solenokd 1 grounded 
4) Shin valve 1 selzed In parked position 
‘¢) Damper C2 oF clutch valve Ct seized 
f) Shit valve 3 seized in parked position 








'8) Signal or postive wire to solenoid 1 faulty 
1b) Solenoid 1 taulty 
¢) Shit valve selzed in pushed position 


8) Repairireptace wire harness - see 24 35 501 
b) Replace speed sensor - see 24 34 671 

€) Repalreplace wire harness - see 24 35 501 
9) Exchange vatve body - see 24 30 006 

¢) Exchange vaive body - see 24 30 006 

1) Exchange valve body - 900 24 30 006 

{8} Repairreplace wire harness - see 24:35 01 
) Replace solenoid 1 - soe 26:34 853 


€) Exchange valve body - see 24 30 006 





4) Signal wire to solenold 2 faulty 
'b) Solenoid 2 tautty 


No shin 23 


¢) Shit valve 2 selzed In pushed position 
6) Pulling valve 2.3 selzed In parked position 


4) Signal or postive wire to solenold 2 faulty 
'b) Shin valve setzed in parked position 
€) Pulling valve 2:3 solzed In pushed position 





28) Repaterepiace wire harness - see 2435 501 
) Replace solenoid? - see 23 34853 
€) Exchange vate body - see 24 30 008 
6) Exenange valve body - see 24 30 006 
2) Repatereplace wire harness - see 2435 501 
) Exchange valve body - se 24 30 008 
) Exchange valve body -s40 24:90 006 


24-93/8 





Cause Correction 





No shin 45 


|) Signal wire to solenoid 3 grounded 
1b) Solenoid 3 faulty 
€) Shift valve seized in pushed position 
6) Damper E seized 
£8) Signal or postive wire to solenois 3 faulty 
'b) Shit valve 3 seized in parked position 





{8) Signal or postive wire to solenoid 1 faulty 
) Shift valve 4 selzed in parked position 
©) Damper C2 setzed 


') Repairireplace wire hamess - see 24 35 501 
b) Replace solenoid 3 - see 24 34 853 

¢) Exchange valve body - see 24 30 006 

4) Exchange valve body - see 24 30 006 





1) Repatriteplace wire’hamness - soe 24 35 $01 
b) Exchange valve body - see 24 30 006 
2) Reparepiace wie hamess - 808 24:35 501 
bb) Exchange valve body - see 24 30 006 
‘¢) Exchange valve body - see 24 30 006 








'8) Signal wire to solenoid 1 grounded 
'b) Solenoid 1 tauity 
) Shit valve 4 seized In pushed position 





a) Repairreplace wire hamess - see 2435 501 
1b) Replace solenoid 1 - see 24 34 853. 
) Exchange valve body - see 24 30 006 


24-93/9 





Condition 


Cause 





Car moves otf in 2nd gear 


Car moves off in 3rd gear 


Car moves oft in 4th gear 


‘Shift transitions in zero load positions 
Full load shits too hard 


Shit transitions of full load and kickdown 
shits too tong 





4) Signal or posttive wire to solenoid 1 faut 
In this case no Sth gear 


) Shit valve 1 solzed In parked position 





'8) Signal or positive wire to solenoids 1 and 2 
toutty 


b) Shift valves 1 and 2 setzed In parked position 


8) General postive wire faulty (transmission with- 
out current) 


) Shin valves 1, 2 and 3 selzed in parked position 
18) Modulation valve mattunctions 

) Wire to pressure regulator faulty 

©) Pressure regulator fautty 

6) Damper maitunctions 

48) Pressure reducing valve 1 oF 2 mattunctions 

1b) Modulation valve malfunctions 

‘¢) Pressure regulator faulty 





4) Repairireplace wire harness - see 24 25 501 


b) Exchange valve body - see 24 30 006 
18) Repairireplace wire harness - see 24 25 501 


'b) Exchange valve body - see 24 30 006 
8) Repairireplace wire harness - see 24 35 501 


») Exchange valve body - see 24 30 006 
| =) Exchange vatve body - se 2430 008 
') Repairreplace wire harness - sae 24.95 501 
) Replace pressure regulator - ee 24 34 861 
1) Exchange valve body - s0e 24 30 006 
9) Exchange valve body - new 2430 008 
) Exchange valve body - see 24 30 006 
) Replace pressure equator - ee 24 34 861 





24-93/10 





Condition 


Cause 








Engine dies trom shitt 2-3 / 3-2 (overlapped 
control) 


Engine dies from shitt 45 / 5-4 (overlapped 
contro!) 


Convertor lockup cluich 
‘Shit transition too hard 


‘No converter lockup clutch 





4) Signal or positive wire o solenoid 4 faulty 
) Solenoid 4 tautty 

) Pulipusn vaive 1 moves too hard 

) Aperture for damper G clogged 

{©) Damper F moves 100 hard 

1) Pull valve 2.322 moves too hard 

4) Signal or postive wire 10 solenoid 5 faulty 
) Solenoid 5 toutty 

©) Pullpush valve 2 moves too hard 

) Damper C2 mattunctions 

©) Pull valve 4-5/5-4 moves too hard 

1) Damper A moves too hard 


8) Converter lockup clutch valve malfunctions 


4) Signal or postive wire to solenold 6 tauity 
) Solenoid 6 tautty 





Correction 


4) Repairireplace wire harness - see 24 25 501 
b) Replace solenoid 4 - see 24 34 853 

€) Exchange valve body - see 24 30 006 

4) Exchange valve body - see 24 30 006 

1) Exchange vaive body - see 24 30 006 

) Exchange vaive body - see 24 30 006 

1) Repairrepiace wie harness - see 2435 501 
b) Replace solenoid 4 - see 24 34 853 
€) Exchange vaive body - see 24 30 006 
) Exchange valve body - see 24 30 006 
@) Exchange valve body - see 24 30 006 
) Exchange valve body - see 24 30 006 
1) Exchange valve body - see 2430 008 


18) Repairireplace wire harness - see 24 35 501 
1) Replace solenoid 6 - see 24 34 853 


24-93/11 





Condition 


Cause 


Correction 





Engine dies when stopping car in drive position 
(converter lockup clutch always engaged) 


'ShiN speed and shit comfort in general not OK 





48) Signal wire to solenoid 6 grounded 


1b) Converter lockup clutch valve seized In 
pushed position 


) Solenokd 6 tauity 


4) Temperature sensor riot OK 





4) Repairireplace wire harness - see 24 35 501 
bb) Exchange valve body - see 24 30 006 


1c) Replace solenold 6 - see 24 34 853, 


4) Replace wire harness - see 24 35 501. 


24-93/12 


TROUBLESHOOTING PERIPHERAL EQUIPMENT 











Conaiion couse Conecion 
tang speed control rote valve, electronic engine 
power contro!) 
Wrong shift points, oscitiating shits 8) Engine idling speed too high or too low 8) Reter to “Test Pian” 

) keting speed control vive tauty ) Replace sng speed contro valve se 12 
Kickdown switch a) Wire harness tauity : : a) Repair wire harness: 
No kickdown shite; only pata foadul toad ») Kickdown swatch faut ) Replace Klkdown swiich - 90025 41480 
bated ¢) Kickdown switch maladjusted ¢) Check adjustment - see 35 41 480 
Program switch - 7 
No S program or only S program 2) Signal wire 1 program switch tauity 9) Repair wire names 

») Program switch tauty ) Replace program switch - $0061 31 265 
No W program or only W program = 2 Signal wire to program swieh tauty “a) Reparwrenamess 

») Program switch tay ) Replace program ewitch- seo 61 91 265 
Position switch {selector lever) a) No positive supply / tuse faulty. 8) Replace fuse 5 
Cer romeins im sited gear ) Signa wr tauty ©) Rapa wire harmo 





) Switch tautty €) Replace switch - see 25 16 080 








24 Automatic transmission 


24 00 003 
027 
047 
24 11 009 
2412 107 
506 
24 20001 
24 30 008 
24 31 158 
24 34 140 
872 
844 
845 
846 
24 35 506 
24 40 007 
24 52 500 
2461501 
525 


00 11 239 
24 00 007 
026 
046 
585 
24 11 008 
24 12016 
106 
506 
2413 156 
706 
24 30 006 
24 31 156 
24 34 006 
857 
873 
874 
24 35 501 
24 40 006 
24 61501 


ASS 300 J 

Shift lever — adjust... . 
‘Automatic transmission — remove and install 
‘Automatic transmission — install. 
Transmission oil sump — remove and install, seal or replace 
Radial oil seal for manual shift valve shaft — replace ..... 
Radial oil seal for torque converter — replace . 
O-ring for output flange — replace 
Selector unit - remove and install/replace 
Gear oil strainer — remove and install/replace 
Damper cover — remove and install/seal .. 
RPM sensor — replace 

Solenoid valves for pressure regulator/torque converter ~ replace 
Solenoid valves for reverse gear inhibit - replace 
Solenoid valve block A B C - replace 
Wiring harness for automatic transmission replace 
Torque converter — remove and install or replace .. 
Notched disk — replace za 
Control unit - remove and install or replace .... 
Resistor for control unit — replace 



































ASS 560Z 

il change in automatic transmission .. 
Shift lever — adjust a 
‘Automatic transmission — remove and install. 
Replacement transmission — install .. 
‘Automatic transmission — disassemble and assemble... 
Transmission oil sump — remove and install, seal 
Radial oil seal for output flange — replace... 
Radial oil seal for manual shift valve shaft - replace 
Radial oil seal for torque converter — replace 
‘Output flange ~ replace 
Bearing for transmission extension ~ replace. 
Selector unit - remove and install or replace... 
Transmission oil strainer — remove and install, replace ..... 
Parking lock (pawi/leg spring) — remove and install or replace 
Solenoid valves and/or pressure regulator — replace 

Pulse generator (turbine speed) — replace (oil pan removed) 
Pulse generator (output speed) — replace (oil pan removed) 























Wiring harness in automatic transmission ~ replace (selector unit removed) . 


Torque converter — remove and install or replace 
(EGS) control unit — remove and install or replace 
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24-00/41 
24 00 003 Adjusting gearshitt lever 
‘Transmission Jateo 




















‘Set goarshitt lever (1) 0 "P” 
Release nut (3) 

Caution! 

In order to avoid deforming the operating 
‘cable, the clamping screw must be held with 
the special tool 24§ 220, 


Note: 
‘The special tool 24 5 220 can only be fitted in 
position “P 

ross forward lever (2) (park position), 


Press operating cable rod (8) opposite forward 
direction and release again 


Firmly secure operating cable rod (4) with nut 
(2) (held with special 100! 24 § 220), 


For tightening torque 24 81 1AZ" 


* Rotor to Technical Data 














24 00 027 Removing and installing 
automatic transmission 


Disconnect ground lead from battery, 


Caution! 
Disconnecting the negative lead wll cancel 
the faut memories in the control unis, 

For this reason, first read fault memories with 
tester and print any Taults prior to disconnect- 
Ing battery 


Remove exhaust assembly - 
rater to 18 00 020 
Remove heat shield (1). 


‘Unscrew propeller shaft on transmission, 


Installation: 
Replace stop nuts. 


Unscrew center mount. 


Installation: 
Preload center mount in direction of travel (A) 
with 2.4 mm, 

Fold propeller shaft downwards and withdraw 
trom transmission. 


Caution! 
‘Do not aliow the propeller shatt to drop into 
the joints. 

Suspend proper shan trom caron apiece of 





























Untasten nut (1) in transmission setting “P” 


Caution! 
Always brace clamping screw with special 
100! 24 5 220 to avoid distortion of the cable 


Note: 
‘Special too! 24 5 220 can only be fitted in set- 
ting "P 


Unscrew cable trom counter holder, 
Pull out cable. 


Instatation: 
‘Adjust shit mechanism, rater to 24 00 007. 


Remove cable holder (2) from transmission, 


‘Turn bayonet lock (1) counterclockwise, 
Pull off plug (2). 


Instatation 
Fit plug (2) in such a way that the marking 
{ines (3) are aligned with one another. 
Disconnect plug (4). 



































Unscrew oil cooler feed pipe (1), 
Loosen coupling bolt (2) and swing connector 
sownwards. 


ull oll cooler pipe out inthis position, 


Instatation: 
Check O-ring (3), replacing i necessary, 
Tightening torque 24 31 4AZ" 


Unscrew oll cooler pipe at crankcase and oll 
sump. 


Unscrew oll cooler return line (4) 


Instalation: 
Check O-ring (8), replacing i necessary, 
Tightening torque 24 31 AZ" 


Ut cover of aperture (1) in ol pan. 
Unscrew torque converter trom drive plate at 
{three points with special tool 24 1 110 

‘Turn fywheol for this step, 


* Reter to Technical Data 








Y/ 
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tallation: 
Install bolt using special too! 24 1110 and 
tighten using a torque wrench, 
Tightening torque 24 40 1AZ* 


Caution! 


‘Only use M 10 x16 mm screws in conjunction 
‘with spring washer. 


Remove stabilizer from left and right sides of, 
‘engine mount. 


Remove center of gravity loading. 


- instalation: 


‘Once the rear crossmember has been ited, 
the rubber mounts must be adapted to sult by 
‘moving them slightly 


7) Support transmission trom below with special 








tool 245 380 In conjunction with iting fixture 
(00.2020. 


suzeaore | *Reterto Technical Data 


24-00/44 
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Unscrew the cross member from the body. 
Lower ine transmission 


Instatiaton: 
‘Center the transmission «rater to Gr. 26 
Tightening torque’. 





‘Unboot the transmission trom the engin. 
Unscrew Torx bolts with a Torx wrench 
socket” 


Important! 
Washers must be used to avoid Increasing 
the breaking loose torque. 

Tightening torque’. 














‘Apply and clamp Special Too! 24 4 080 on 
{he transmission case with flat side (1) of 
{he retainer tacing the torque converter, to 
Prevent the convarter trom sliding out 
Poll the transmission off of the engine, 


Important! 
‘The special tool jack with mounted trans. 
mission may only be moved in completely 
owered position. 


Important! 
Ensure that dowel sleeves (1 and 2) are not 
‘missing prior to Installation of the trans- 
mmission. 





* Rete to Specitications 





Instatation: 
Inspect the drive plate Yor breaks and 
‘cracks, replacing W i necessary. 

Hold fywheet with Special Too! 11 2170. 


Important! 
‘Replace expansion bots and instal the 
‘now bolts with a bolt coment”. 

‘Only coat the threads, 

First clean the tapped bores In he crank- 
‘shaft thoroughly. 

Tightening torque’, 


Version with Sheet Metal Flywheel (2): 


Important 
‘Keep to the sequence of instalation. 
‘Sheet meta flywheel (2) has three Indenta- 
tons to take the mounting tabs of the 


‘Turn the torque converter on the transmis 
‘lon that bore (1) ofthe tab points down at 
Fight angles. 

Screw Special Too! 24 2 300 Into the tab, 





“+ Source of Supply: BMW Parts 


24- 00/45 






















Bore (3) of the arive plate must point at 
right angles to the center of the oll pan 
‘opening: 


Lin the automatic transmission until bore 
Ned, 





Unscrew filler plug (1) 


Installation 
Check the seal, replacing it ¥ necessary. 





Check ad, mceanay, correc the ATF 
Post AE ough er" nun 
‘out ofthe spill bore, 

Important! 

‘Only ATF approved for Jatco transmissions 
may be used. 

Install and tighten the fier plug 
‘Tightening torque’. 


+, Reter to Specitications 
“Source of Supply: BMW Parts 
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24 00 047 installing exchange trans- 
mission? 


Remove transmission, rete to 24 00 027 


Caution! 
Aways blow ot cooler and ns lan with 
blast of compressed air and rinse twice with 
transmission oll before Installing an exchange 
transmission. 


Use special ol 
Transmission identitication and code"* on 
label. 


Transter transport holder (1), 


‘Transfer ever (2) and bracket (3) 
‘Tightening torque 24 51 TAZ" 


| Transfer oll cooler return pipe (3), 


Unscrew bolts rom holder 


| 1 Rotor to Technicat Data 
| ** Source of Supply: BMW Parts service 

















Unscrew banjo bot (5). 


Instatation: 
Check seals, replace It necessary. 
‘Tightening torque 17 22 6AZ" 


| Tranter eroe member (ad exe carr 


For mis reason, simpy partorm ano val 
‘check after installing the transmission (refer 
t0'24.00027), 


* Reter to Technical Data 








| 2411 009 Removing and installing/seal- 
Ing or replacing trans- 
mission oll pan. 


| Remove drain plug (1) 
(fay) Praia 


Instatiation: 
Replace seat, 
| Tightening torque 24 11 6AZ* 


Unscrew oil sump. 
‘Take off oll sump with gasket. 


Instatation: 
Replace seal. 


Clean oll sump. 
| caution 


Place magnet disc (1) n ll sump, 
Roplace gasket (2). 


Unscrew filer plug (1) 





+ Roter to Technical Data 





pried 











Hang iter (2)* infer opening. 
| Pour in ATF unt overtiows. 


Caution! 
| Only olf gue approved tor Jatco trans- 
missions may be used. 


[Run engine in selector ever setting "P" or 
ow. 


Selecta settings in transmission. 

Increase transmission oll iemperature to ap- 
prox. 20... §89C 

Interrogate ATF temperature with MoDIC or 
Service Tester (rater to Electrical Trouble- 
shooting Manual) 

Recheck ATF level. 

Drain excessive ATF or pour in additional ATF. 
Screw in filler plug. 

Tightening torque 24 11 7AZ* 


+ Reter to Technical Data 
‘Source of Supply: BMW Parts service 
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2412 107 REPLACING RADIAL OIL SEAL 
FOR MANUAL SHIFT VALVE 


Unscrew fut 1) n postion P. 


‘Atways counterhold on bolt using Special 
To91245 220 fo avd getermation othe 


Seti Yo 248230 a nb pat 
in post 


Unscrew cable from holder. 
ull cable out. 


Instatation: 
‘Adjust shift - reter to 24 00 007. 
Tightening torque". 


‘Support the transmission from underneath 
Using Special Tools 24 § 350 and 00 2.020. 


‘Unscrew cross member from the body. 
Lower the transmission as far as possible. 


Instatiation: 


Center the transmission  reler to Gr. 26. 
Tightening torque". 


+ Reter to Specifications 








sere] 





Lover radial oll seal (3) out using a narrow 
‘screwdriver. 


Protect threads and edges of manual shift 
valve shaft with adhesive tape. 
Lubricate seating ip of radial oll seal with 
Push radial oll seat (3) over the adhesive 
tape up to the case. 


Drive radial oll seal (3) In using a sultablo 
sleeve. 
‘The radial oll seat must be flush with the 
bevel. 


Note: 
(Check ATF level - refer to 24 00 027. 


* Rater to Specitications 







24 12 06 Replace radial seal for 
torque converter 
{transmission removed) 


Remove torque converter 24 40 007. 
emave rea ea (1] Wh epecit foot 


[Lubricate seating lip wth ol. 
‘Apply radial oll seal (3) on case, 


cl seal (1) in flush using special 


WA / 
~ Check Ong (2) on input shat replace if 
| necessary. 
= 
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2420001 REPLACING O-RING FOR 
OUTPUT FLANGE 


| Remove exhaust assembly «refer to 


1800 020. 

Unscrew propeller shatt at transmission 

‘and center mount -reler to 24 00 027. 

‘Block output flange using Special Too! 
20. 


Lover O-ring (2) out using @ scribe, 


Instaliation: 
[Lubeleate O-ring (2) ightty with oll and 
Install I In the groove. 


Noto: 
(Check ATF level - refer to 24 00 027. 


* eter to Specitications 


24-30/41 


24 90 008 Removing and installing or 
replacing selector unit 


Reter to Repair Manual 3 Series £36, 


24-31/41 


2431 158 Removing and installing or 
replacing transmission oll 
strainer 


Reter to Repair Manual 3 Series E36 


24-34/41 











24 34 140 Removing and installing / 
‘sealing damper cover 

Remove bolts (1. 4) 

Installation note 

Bolts are coated and must be replaced every 


time they are assombied. 
Clean thread in transmission casing betore 


cover 
Replace gasket (5) and O-ring (0), 
Lightly off O-ring with automatic transmission 
oir, 


Note! 
‘Check oll level, reter to 24 00 027 


Reter to Technical Data. 
"Refer to BMW Fluids and Lubricants 
Specifications 


24-34/42 























24 94 872 Replacing RPM sensor 
Remove complete exhaust system 18.00 020, 
Detach propeller shat at transmission and 
{enter bearing trom body (reer to 24 00 G27) 


Disconnect plug-and-socket connection (1). 


‘Support transmission with special tool 
245350 in conjunction with iting fixture 
002.020. 


Rolease cross member trom body. 
Lower transmission as far as possible, 


Installation note: 
Align transmission in center (reer to HG 26). 
For tightening torque” 


Cut open cable tes. 
Detach wiring harness from holder. 


* Reter to Technical Data 














Remove screw 
Pull out RPM sensor (3). 
Detach wiring harness from holder. 


Installation note: 
For tightening torque. 


Instatation note: 
Lightly grease O-ring (2), 


Detach wiring harness trom front holder. 


Release oll cooler return line from transmis: 
sion, 


Push ot cooler return ne away rom ransmi- 
Sion uni plug connection of wing hamese 
femove RPM sonertgeter wit weg 
femove RPM senso ogethr with 
ames, 


Instalation note: 
Lay and secure wiring harness in same 
position as betore removal, 


* Reter to Technical Data 
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24 34 844 Replacing solenoid valve 
for pressure regulator / 
torque converter 


Reter to Repair Manual 3 Series E36 


24.34 845 Replacing solenoid valve for 
reverse gear inhibit 


Reter to Repair Manual 3 Series £96 


24 34 846 Replacing solenoid valve 
block ABS 


eter to Repair Manual 3 Series E96 


24-35/41 


24 35 506 Replacing wiring narness in 
automat transmission 


Rotor to Repair Manual 3 Series E36 














| 24.40 007 Removing and installing or 
replacing torque converter 


Remove transmission - refer to 24 00 027 
Pull torque converter out of primary pump 
carefully using assembly handles 24 4 000. 
Caution? 

Escaping ATF. 


Torque converters cannot be cleaned with 
standard workshop equipment and must be re. 
placed when damaged 


Instaiation: 
‘Check O-ring 2) on input shat, replacing it 
necessary. 


‘guide openings on converter into pri: 
pump by tuning sight and using oe 


i 


| insert torque converter as far as stop. 


+ Roter to Technical Data 
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24 2 500 Replacing notched disk 
Reter to Repoir Manual 3 Series £36 
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24 61 501 Removing and install 
replacing control unit =” 


‘The control unit for EH transmission Is located 
In the right-hand A-pilar 
Removing and installing glovebox. refer to 
8116 360. 

Remove speaker covering 
Disconnect wire for speaker. 

Remove protective hood. 


Partly remove soundprooting mat. 
Only slacken off screws (3.6) 


Litt out control unit and remove by pulting 
Sownwards 


Release screw (1) 


Disconnect plug connector (2), 


Caution! 
‘The plug connector must only be discon- 
nected and reconnected with the ignition 
switched of 


Installation note: 
Tightening torque & Nm. 





‘Identification leter on type identification pate. 


For type and model allocation, reter to BMW 
Parts Catalogue. 
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2461 525 REPLACING RESISTOR FOR 
CONTROL UNIT 


‘The resistor for the control unit is located 
In the right A-piar, 

‘Remove glovebox «refer to 81 16 360. 
Unscrew loudspeaker cover. 

Disconnect loudspeaker wires, 
‘Remove the protective hood. 


Unscrew serews (1 and 2). 


‘nstatation: 
Tightening torque’ 


Remove the resistor together with the 
holder upwards, 


Disconnect plug (3). 


+ Rter 10 Specifications, 
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00 11 239 Oil change in automatic 
transmission 
(M60 engine, ASS 860 Z transmission) 


Note 
The transmission has ifetime lubrication, 

01! changes are theretore only required under 
‘exceptional circumstances 


Caution! 
‘Special ol - reer to Lubricant Specifications 


Ensure that transmission i at full operating 
temperature before changing fuis, 





Remove drain plug (). 
Drain oi 


Note: 
Dispose of old oll correctly 


Installation instruction: 
Replace sea! 
Tightening torque 26 11 62" 


+, Reter to Specifications 
** Rler to Consumables Specifications 





(© Top up transmission oi level: 


ATE"" Is poured in through the filer bore 
‘underneath the oil ump. 
Unscrew titer plug (1). 


Jnstalation instruction: 
‘Check seal replacing if necessary 


With engine stationary, fil with oll until over: 
flows. 


‘Screw in ol filer plug and start engine. Selec 
tor lever position" P 


‘Open ol filler plug and, with engine running, 
{op up with oil until it overflows. 


Caution? 
W suction noises occur during the fling pro- 
‘cess, ai s being drawn in. This causes the 
transmission oi to foam, thereby increasing 
its volume. 

‘This results in an excessively low ol evel. 
{this happens, repeat the oil evel check a few 
hours later, 


Reter to Specifications 
* Reler to Consumables Specifications: 
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© Check oillevel adjust: 


Perform the oil level check rapily. 

When the check is complete, the transmission 
temperature must not exceed 50°C. 

Itis always preferable to check the oil evel at 
ower temperatures 

The inspection should therefore be completed 
3130" Ci possible, 

‘The transmission then holds about 06 titers 

‘more oil than when the oil level is checked at 
soc 


‘At the start of the oil level check, the trans: 
‘mission temperature must be between 20° und 
wre 


Read ott temperature with MoDic or Service 
Tester. 


Park car on level ground. 


Run engine at idle speed, 
‘With MGO engines. switch on lights to increase 
engine speed. 


With the engine running (idle speed: apply 
‘brake), slowly shift up and down all gears in 
“program (winter program). 


Move selector lever into position" P°, then un- 
screw and remove oil iler plug with engine 
running. 

Pour in ATF until it overflows, 





With engine running, screw ol filer plug back 


Instalation instruction: 
Replace seal, 
Tightening torque 26 11 7AZ* 


+ Reter to Specifications 
Source of Supply: BMW Parts Service 
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24 00 007 Adjusting gearshit lever 
Transmission ASS $602 





Set goarahit lever (1) to" 
Release nut (2) 


Caution! 
nore void deforming he operation 

the clamping screw must be held with 
the pec toot 205 20 


‘tonto 248240can oy be 


Press forward lever (3) (park position) 
res oprating cable od (4 opposite forwars 
direction and release 

Firmly secure operating cable rod () with nut 
(2) (held with special toot 24 § 240), 

For tightening torque 24 16 242" 


* Reler to Technical Data 
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24 00 026 Removing and installing 
transmission 


Engine MBO transmission 
‘ASS 5602 


Disconnect negative lead trom the battery, 
Caution! 


First read fault memories with tester and print 
‘any faults 28 fault memories of control units 
willbe cancelied by disconnecting the battery, 
Remove complete exhaust system 18.00 020. 
Remove underbody protection trom engine, 


Remove protective cover 


Remove bracket for Lambda oxygen sensor 
plug 








} Loosen nut (1). 


pa 
{ser are oct ye nen 

| Saxton ste aera 
ae 


Note: 
‘Special too! 24 § 240 can only be fitted in set 
ting "P. 


Remove cable sleeve trom counter support. 
Pull out cable, 

station inetrvction: 
Tightening torque 


‘Adjust shit mechanism 24 00 007, 


‘Turn bayonet connection counter-clockwise, 
Pull off plugs. 
Lit cable harness out of holder, 


Installation instruction: 


Fe thatthe marker 
Fi pug, taking care to ensure 


* Reter to Specifications 














\ Snowe 





Unetip cable holders on transmission, 





pipes on let and right 
18 Of transmission oll cool, 

Noto: 

Approximately 1 liter of coolant wit run out 
‘when unscrewing the pipes, 


Fil cooling system - reer to 17 00 00s. 


Instatation: 
Roplace O-rings. 
Tightening torque. 


Unscrew stabilizer at lett and right hand 
fends and let hang down, 


+ Reler to Speciications 
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Suppor transmission from underneath us- 
| ing Special Tools 24 0 170 and 00 2 030. 


Unscrew cross member, 


Instatation: 
Center transmission «refer to Group 26, 
Tightening torque", 


Unscrew jolnt disc at transmission, 


osnblaby design o aval tension i 
le by design to sve tention ine 
Pointe. 


* Reler to Specitications 
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Unscrew center mount, 
‘Bend propeller shan down and pull ott of 
centering pins on transmission. 


Important! 
0 not lt propel shaft fall nto jolnts. 
‘Suspend i trom car on plece of wie. 


Instaltation 
Preload center mount in forward direction 
by distance (A) = 2.4mm. 

Tightening torque’. 





Unscrew heat shields at loft and right hana 
sides and push forward. 


‘Turn steering whee! fully against lett of 
tight lock. 


Ut ap out of opening In oll sump. 


+ Reler to Specitications 








cs rence 
smcvone tts 
2c cocarteny rear, 
EIA 


‘Apply Special Too! 11 2.480 between con- 
‘necting pipe and engine oll pan. 


Lower transmission, 


Important! 
Exhaust manifolds must not bear on thrust 
‘srut mounts. 


Unbott transmission trom engine (Torx 
bolts), 


Noto: 
Botts (1) = Tore 10 

‘Other bolts = Torx E 12 

‘Botts (2) opposite the starter are tted with 
‘ut at front. 








Installation instruction: 
ote that Torx screws ae fited with washers, 
‘Tightening torque 24 00 1AZ" 






Prevent torque converter from slipping out by 
fitting and securing special tool 244 120 to 

transmission case with at side of retaining 

{ab facing torque converter. 

ull transmission off engine. 


Bore) on rive pate must pln perpen: 
larly center of opening no sump. 


Caution! 
‘To transport the transmission, lower trans: 
‘mission fully onto ifting fixture. 

"Risk of accident - 

‘Transmission weight approx. 120 Kp 


Caution! 
‘When putting down transmission without sup- 
ort, do not place on oll cooler. 


‘ng and pulling forwards. 
‘Bolt torque converter to ftywhet. 





= instalation instruction: 
: inatal bolt using special tool 241 110 and 
| (281110) sgnton wang orgue wrench 
"A Tgoning torque 3440 ar 


caution! 
/ nies engl erewe 


, {nstaltation instruction: 
\ W necessary top upsadius 
fis \ evel, reer to 00 11238. 








1, Refer to Specifications 
* Source of Supply: BMW Parts Service 
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SHP: 30 


‘MODELL NO 
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24 00 046 installing exchange trans- 
mission 


= Engine M 60 transmission 
‘8585602. 


Removing transmission 24 00 026. 
Note: 

Check transmission designation'coding’ on 
type plate oF label. 


Check that correct electronic transmission 
Control unit (EGS) is fitted to transmission, 


Fit transport container (1), 


Fit lever (2) retaining angle (3) and cable lip, 


for Lambda oxygen sensor. 


Fite and right exhaust brackots, 


Whenever a transmission is replaced, cancel 
{he EGS adaption memory using the Service 
Tester and pertorm a new adaption procedure, 


Perorm al upabite (12,29, 9-4 48) several 
times in € program and eating“ at 6 

of torent secleratr positon (ow, mer 
‘um, high part tot, ul trae). Barform 
Several epets of shits wich have Ben te 
boot of complaint 
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24 00 585 Disassembling and assem- 
bling aut ‘trans: 


Reter to Repair Manual 7 Series E38 


24-11/50 
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24.11 008 REMOVING AND INSTALLING 
SEALING TRANSMISSION OML 
‘suMP 


Unscrew drain plug (1), 
Drain ol 


‘Noto: 
Dispose old ot property 


Instataton 
Fl transmission with olf ~ eter to “Ol! 
‘Change In Automatic Transmission” In 
(00.11 239 of Group 24, 


Unscrew oll sump bolts. 
Remove olt sump and gasket 


Un expansion tank of of oll sump. 


applicable, it oft retainers, remove and 
clean magnets. 





Instataton: 
‘Clean ot sump. 

Install magnets. 

Hold new gasket on olf sump by using 
‘lycerine grease, 


Instatabon: 
Tighten botts unitormly In severat stops. 





+ Reter to Specitications: 
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2412016 REPLACING RADIAL OX SEAL 
Fon output Fuance 

Note: 

The output ange can no longer be remov- 

ed from the outside, ea 

‘The ransmission extension must be taken 

itor removat ol he output Mange, 


Remove exhaust assembly reer to 
18 00 020. 


Remove heat shield (1), 


Unscrew holder for oxygen sensor plugs. 


Loosen nut (1). 
Important! 

‘Always counterhold on bolt using Special 
‘oo! 24 5 240 to avold deformation of the 
Tightening torque’. 


‘Note: 
Special Too! 24 5 240 can onty be applied 
In posnion “P-. 


+ eter to Speciications 

















Josey, 


‘Support transmission trom underneath us- 
Ing Special Tools 24.0 170 and 00 2 030. 


Unscrew cross member. 


Instatation: 
Center transmission -reter to Group 26. 
‘Tightening torque”. 


Unscrew jolnt disc at transmission, 


* Refer to Specitications 
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ostataton 
Replace stop nuts. 

Tighten Bolts to specitied tightening 
torque’. 

‘Onty turn nuts on fange end 


osubie by deagn to evo tens Inthe 
| parse 


Unscrew center mount 
Bend ‘down and pull off of 
‘centering pins on transmission. 


Important! 
(20 not tet propetier shalt 1 nto joints. 
Suspend i trom ear on plece of wire, 


Lower transmission as tar a8 possible, 


+ Reter to Specitications 






























[Unscrew transmission extension, 


Instataton 
‘Tightening torque’ 


Insta same shim (same thickness) again. 


Knock back Jock of slotied nut, 


+ Reler to Specitications 








Clamp special too! 24 0190 in view. Caution! 
Fit vanamission extension with ovtput flange ‘Bearing inner race and baits with cage can 


In the special toot ‘drop out. 
‘Observe installation direction. 
Release slotted nut with special tool 24 4 110 | Fitrvew radial ol seat hush with 


special toot 
24.4090 in conjunction with handle 00 $00. 
Installation note 
For tightening torque’ 








R20 
=< Remove transmission extension from speci 


toot 
ull output lange out of mounting. 


24-12/53 
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24 12 106 Replacing radial ol sea for 
valve shaft 


Note: 
‘On completion of work, check transmission oi 
level and correct as required, 

reter 0 00 14239, 





‘Set selector lever to position "P 


Fit special too! 24 § 240 on gearshit lever 
Note 
‘Special too! can only be ited in position "P 


Release nut (1) 


Release nut 
Detach gearshit lever 


Installavon note 
For tightening torque 24 81 TAZ" 


+ Reter to Technical Data 
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Remove radial oil sal trom transmission 
ceasing with special too! 24 § 260. 


Instatation note: 
Fit special too! 24 § 490 on manugl shit valve 
shat 

i sting po al sal (1) wih aut 

‘matic tanamission ol 

Stide gear on radial ol seat (1) up to casing, 


Installation note: 
Press radial ol seat into transmission casing 
sth spacial ial 245 

Remove special too! 245 490 from manual 
‘shit valve shaft 


Note: 
The radial oll seal on the right-hand side of the 
transmission s replaced in the same way. 





24 12 506 Replacing radial oil seal tor 
torque converter 


Remove torque converter 24 40 006. 


Lever out snap-ring with small screwdriver 


Ut out radial oi seal wth open-ended wrench 
(WAF 13) 


Installation note, 
‘Note washer under radial ol! seal 


it new radial ol seat and instal with special 
tool 244 100, 


24-13/50 


24 13 156 Replacing output flange Cetcutation exemple: 

82451mm 
minus A= 427 mm 
Distance = 24 mm 


Remove output nange 
(reter to 24 12 016). 

Caution! 

‘Axia clearance must be checked and adjusted 
necessary 


Clamp 
Output flange must not rest on vice. 
Press output ange in output direction 


‘minimum 0.25 .. 0.48 mm axial clearance 


Calculated thickness of spacer ring 
218. 1,95 mm 


‘Spacer rings are available trom parts service 
fom 102.2 min stops oF 0.2 mm. 








Install required spacer ring (2.0 mm). 


Determine omension (rom yang sxtace 
‘of transmission casing to shoulder on spraq 
wheel, 


Example 
Be 43.tmm 





24-13/51 








24-30/50 




















24.30008 REMOVING ANO INSTALLING / 
REPLACING VALVE BOOY 


‘Remove oll sump -reter to 24.11 008, 


‘Unscrew oll strainer on vatve body, 


Remove ol strainer. 
(Check for O-ring (1), 


Anstataton: 
Tightening torque’ 


Pull plugs off of solenoids, 


+ Reter to Specitications: 


























Pull out pulse sender. 


(Check routing of wires. 


Unscrew al bot wih ge bot needs 
(An 12 mm) 

Remove ve booy, 
Instatation: 

‘Tighten al bolts in several stops. 
‘Tightening torque’. 


* eter to Specitications 


During assembly, ft side valve on pin of 


Instaaven note 
notched 3k 





Detach wiring harness trom retaining Ig. 
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24.31 186 REMOVING ANO INSTALLING | 
REPLACING TRANSMISSION 
Ol STRAINER 

Remove ol! sump - refer 0 24.11 008. 

‘Unscrew ol strainer on vave body. 


Remove ol strainer 
‘Cheek O-ring (1). 


Instatason 
‘Tightening torque” 


* eter to Specitications 
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24.34.006 REMOVING AND INSTALLING 
(OR REPLACING PARKING 
LOCK (PAWL / SPRING) 






‘sump « reer 024 11 008. 
Remove transmission extension «reler to 


Unscrew retainer tor pulse sender 
ull out pulse sender 


Instatabon 
Tightening torque 


Unscrew guide plate. 


dnstataton: 


Tightening torque. 


Instatation, 


‘Check arrangement of fockpin. 


+ Reter to Specitications 








Drive out bearing shaft trom Inside to out- 
side using a sultable 60 mm dia. plastic 
punch. 


Remove parking lock lever and spring. 


Instataton 
[Atlach spring in bore and retainer, 


Instatation 
Replace seal on bearing shatt, 


Lit off shim and parking tock gear. 





‘tales to 24 13 156. 
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S| uncten ang f 





2434 857 REPLACING SOLENOIDS AND / 
‘OR PRESSURE REGULATOR 


Reemove oll sump «eter to 24 11 008, 


Pull concerned plugs off of solenoids. 


Unstataton: 
Tightening torque’, 





Instatation 
‘The retaining rails curved indirection of 


the valve body. 


+ Reter to Specitications 











Pull ou solenoid or pressure regulator. 


Noto: 
Solenoids cannot be mixed up. 


3 Prseure repusior- 131mm di pla 
: =13mm 
55 Pressure regultor- 17 mm sa in 


Instatation: 
(Check for O-ring. 

‘Turn solenoids In such a manner that pins 
{ace In direction of the oll sump. 
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2434673 REPLACING PULSE SENDER 
(TURBINE SPEED) 
= O11 Sump Removed ~ 


Fiomove oll sump - reter to 24 11 008, 


‘Unscrew oll strainer on valve body, 


Remove oll strainer. 
(Check for O-ring (1). 
Instatation: 
Tightening torque’, 








Unscrew holder, 


Instatation 
Tightening torque’, 
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Instatation: 
Check routing of wiring. 
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2494874 REPLACING PULSE SENDER 
(OUTPUT SPEED) 
= ll Sump Removed 


Remove oll sump - reter 1.24 11 008, 


Unscrew retainer 


{nstaliaton, 
Tightening torque’. 


Pullout pulse sender. 
Disconnect plug. 





+ Reter to Specitications 
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Remove retainer, 
ul out plug towards inside, 





Instataton: 
Check O-rings, replacing them it necessary. 


Instalaton: 
‘Lock plug with retainer on body to prevent 
turning, 


Anstatation 
(Check routing and colors of wires. 


1 = brown 
2=,yellow 








24 40 006 Removing and installing / 
replacing torque converter 


Remove transmission, refer to 24 00 026 
Using assemble handles 24 4 000, carefully 
pill torque converter out of primary pump. 


Caution! 
‘Transmission oll ows out 


Installation note: 
While turning slightly, carefully tt the 
recesses on the torque converter in the 
[primary pump. Use assembly handles 24 4 000 
for this purpose. 


Caution? 
‘Do not damage converter bearing mount and 
seal when fitting. Fit torque converter as far as 
‘wil go against stop, 


Note: 
The torque converter is engaged correctly In 
‘position when the distance between the 
‘casing and threaded connection on the conver- 
ter is approx. 25 mm, 


+ Reter to Technical Data 














25 Gear shift mechanism 


25 11 000 
041 
081 
1 
214 
245 


25 16 050 
061 
076 


080 
202 























Layout of gear shift mechanism 1110 
Shift lever — remove and instal... m1 
Spherical shel for shift lever ~ replace 1113 
Imitation leather dust cover for shift lever ~ replace 1114 
Shift rod joint - replace 115 
Selector arm for shift lever mounting — replace 116 
‘Support bearing for selector arm — replace WT 
Layout of gear shift mechanism for automatic transmission 16/0 
Shift lever complete with shift lever bracket — remove and install 16/1 
Knob for shift lever — replace .. . 16/2 
Pull rod in shift lever ~ replace ... 16/2 
Interlock function — check 16/3 
Shift lock function — check 16/3 
Shift lever complete with shift lever bracket ~ remove and install. 16/4 
Shift lever — remove and install or replace 16/7 
Operating cable for gear selector lever — replace 16/9 
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‘SHIFT LAYOUT DRAWING 
‘Manual Transmission - 


B 
H 
& 





92 25058 
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25 11.000 REMOVING AND INSTALLING 
SHIFT LEVER 


Pull knob off of shitt lever. 


Noto: 
Pulling off requires a force of about 
40 kp (90 Ibs.) 


ms: 
‘The shitt lever knob is illuminated. 
Watch out for electric leads while 
pulling off. 


Lift off cover with dust cover. 


nstatavon: 
Engage retainers at rear and clip in at 
front. 














Remove Insulation sheet. 


Instataton 
Rubber mat is located between carpet 
‘and center console. 


M5: 

Disconnect plug (1). 

‘The shift lever knob can only be 
replaced together with the electric 
leads. 

‘This requires pulling the plug out 
through the dust cover. 


Unbutton dust cover on body and shift 
console. 


Instataton 

Button inner dust cover over selector 
farm and outer dust cover In body 
opening, 











arsome 





Take off washer (2). 
Pull out selector rod (3). 


Apply Special Too! 25 1 100. 
Turn counterclockwise 90°. 
Press up spherical plate, 


Instatiaton, 
Mount spherical plate In such a 
manner that tabs on spherical plate are 
‘aligned with openings in selector arm. 
Press in shitt lever until retainers are 
hegre to engage on the lett and ight 


Take out shitt lever from above and 
tunbutton in dust cover. 
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25 11 041 Replacing spherical shell for 
gonreninlover 

Remove gearshift lever 25 1100. 

Remove spherical shelby pressing down 
Lnstataton note 


Grease spherical shell and ball with Kildber 
Polylub GLY 801" 


+ Source of supply: BMW Parts Service 


2511081 REPLACING DUST COVER 
FOR SHIFT LEVER, 


Force required for pulling off 
‘approx, 40 kp (88 Ibs). 


Lift ront of cover out of retainers, 
Lift off cover with dust cover. 


Installation: 
Engage retainers at rear and clip in at front 


Unbutton dust cover on cover. 














25 11.111 Replacing shitt rod joint 


Remove ‘shaft at transmission, refer 
0 26 11 000. 


Engage reverse gear. 
Remove retainer (1) 
Remove washer (2) 
ull out shift rod (3). 


Lift retaining sleeve out of groove and slide 
forward. 


Drive out pin 
Pll out shit ro with joint. 


Instatation note: 
Check damping disk in joint and replace it 
necessary, 





Instaltation note: 
‘Shit bearing bush to let sie. 


‘Lever out retaining ring (1) 
Remove washers (2). 
Pull out shift od. 


* Source of supply: BMW Parts Service 
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(25:11 211 Re i] lector te 
‘earshitlever mounting” 


Remove propeller shatt at manual transmis 


Remove gearshift lever 25 11 000, 
‘Suppor transmission. 
Unscrew croas member, 

Lower transmission down to front a 





Fit screwdriver between spring and housing, 


‘Detach spring (1) from lug (2) on housing and 


Installation note: 
‘Grease pivot pin with Kidber Polylub GLY 801" 


‘Swivel back tip 
‘Remove pivot pin. 
Detach selector arm. 


* Source of supply: BMW Parts Service 





Remove selector arm from rear mounting. 
Instatation note: 


Check support ring and grease with Kober 
Polylub GLY 801", 


Replace bearing bush(es): 


Press out old bearing bush(es) 
Coat new bearing bushes) with Circlight 


* Source of supply: BMW Parts Service 
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25 11 245 Replacing support bearin 
for'selector arm iJ 


Remove exhaust system 18 00 020 
Remove heat shield 


Slide bearing bracket forward. turn, press, 
‘down selector arm and remove support 
bracket 
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25 16 050 Removing and install 
lector lever with con: 


Pull of EGS switch, remove plug. 


Unscrew filister head screw (3 mm hexagon 
socket) 
Pull of handie 


Installation instruction: 
[Engage pin of button in bore of pull rod 


‘Remove tront cover trom retaining lugs. 
Remove cover 




















Note: 
‘To if out the trim, push up betwoen trans- 
mission tunnel and console witha flat object 
(e.g, wooden ruler). 

Installation instruction: 


Attach retaining lugs trom back, clip in at front. 


+) Pry out retainer 
Untasten lug from bolts. 


Caution! 
Do not bond stoot wire, 


Installation instruction: 
‘Lug on the eye points upwards. 


Unscrew bots 


Press together the retaining clips 
Disconnect plug. 





C/ PPnt| 
r Removing selector console and protective 











25 16 061 Replacing handle for selec- 
forever? 





| Unscrow tlister head serew (3 mm hexagon 
socket 
Poul off hance with pul od 
| natataton instruction: 
if Tightening torque. 
7 =) 


Disconnect pul rod (button not prossed). 
Engage pin {1} of button in bore (2) of pull rod. 








25 16 076 Replacing pull rod in selec- 
forever 


Description given in Replacing Handle For Se- 
lector Laver, see 25 16.081. 


* Reter to Specifications 
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CHECKING INTERLOCK 


‘Tur Ignition key to center position (radio). 
‘must be possible to move the selector 
lever in and out ofall positions. 

Mt should onty be possible to turn the Ignl- 
ton key back 10 "Zero" position and re: 
‘move the key with the selector lever In 
‘must not be possible 10 move the setec- 
{oF lever out of P withthe Ignition key In 
"Zero" position oF removed. 





1 Interlock 
2 Shitiock 


CHECKING SHIFTLOCK 


with the engine running and car stopped 

the solecior aver must be In P oF N. 

‘With the Drake pedal operated and an 

‘engine speed of fess than 2500 rpm the 

‘selector ever must be unlocked. 

‘With the brake pedal operated and an 

‘engine speed of more then 2500 rpm the 

‘selector lever must be locked In P of N. 

Wen moving he eelector lever Quickly 
10 D and from 0 to R the selector 

Irak mun ot be acted nos 

tion N. 

IW the selector lever Is lef In postion N for 

onger than about 8 seconds the lock must 

be activated. 

Except for positions P and N, the selector 

lever must never be locked regardiess of 

the operating condition. 

‘The selector lever lock must not be actl- 

vated at a road speed of more than 5 kmh, 











— 








25.16... Removing and installing se- 
lector lever and console 


Version with Interlock Shit ock: 


[Ln out switch for EGS contro unit, remove, 
plug. 


| Unscrew tlister nead screw (3 mm hexagon 
et 





Instalation instruction: 
Insert pin on button in bore of pull rod. 





tn etree gm 
"| sists 


















Instaliation instruction: 
‘Attach retaining lugs at back and clip in at 
front. 


Ltt out elamping spring. 
Untasten eye on bolt 


Caution! 
Do not bend stoe! wire. 


Instaliation instruction: 
‘Lug on the eye points downwards, 




















Press together retaining clips. 
Disconnect plug. 


Untasten screw (1) 


Unscrew holder. 
Disconnect interlock cable. 


Instatation instruction: 
‘Adjust intertock cable, 


Fitna intro cable, ve Replacing Stee. 


| ing Leck, main group 









|, Remove console and protective cover. 
Installation instruction: 

Examine protective gaiter and replace it 
\djust gearshitt mechanism, see main group 


secectieonit 


Move selector lever into setting “P* (front de- 
tent on bearing pot). 
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‘Check function f interlock and shittock. 














Connect cable eyelet on pin of lever. 





‘Move ignition key into zero setting remove ig- 


‘taining cable to torque of 8 Nm. 











2225079 
‘ Press detent lever down and tighten screw for 














| 25 16.080 Removing, installing and re- 
| Placing seiector lever 


| ‘Remove transmission switch: 
Remove screws. 
| 





es 


‘Move selector lever into central postion. 
| Lino switch, 


| 
| 
| 





Installation instructign: 
‘Align slot in housing and guide groove in slide 
with one another (Le. align them). 

Check thatthe driver spigot is correctly lor 
cated. 














Prous out bolt. 
(Prose 


[Remove selector lever trom housing. 
Inatalation instruction: 


Lubricate bearing surtaces with Kldber Poly: 
up GLY01" grease. 


“Source of Supply: BMW Parts Service 








sezsoane | 











25 16 202 Replace cable for gear selec 
tor lever sa 
Untaton nut ()inseting"® 


Caution! 
‘To prevent any distortion ofthe cable, brace, 
with special too! 24 § 210 or 24 § 220 on the 
| clamping screw. 


‘Transmission A 48 310. 
Special tool 248 210, 





4583102 and A 8 3004. 





The tec tet an ony be ein tng 
Tnecrew cable tom hole 
Remove coble 


Installation instruction: 
Note the arrangement of washers. 
(Check / replace rubber mount. 


Un out switch for EH control unit, remove. 
plug. 





Untasten clamping screw (3 mm hexagon 
socket) 
Remove handle. 


Installation instruction: 


{set pinot button in pul roa bore, 


=) Lift cover out from front of retaining gs. 


Installation Instruction: 


| tach etang Hoge a er and cp into 
place a 
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Remove rubber grommet together with Bow: 
‘den cable. 


Note: 
‘After complete assembly of the Bowden cable, 
‘check location of rubber grommet once again, 
‘Adjust shift mechanism, see main group 24. 





‘Cut open carpet and hammer into place 








26 Propeller shaft 


26 11 000 
030 
051 
160 


160 
501 
26 12.001 


001 


002 
11 
500 
26 20 000 
051 
































Propeller shaft — remove and install 11 
Propeller shaft — balance (center and adjust deflection angle) 1114 
Flexible coupling for front propeller shaft — replace 1116 
Constant velocity joint for propeller shaft — replace — version with press-fitted 

knurled bolts 26- 1118 
Constant velocity joint for propeller shaft — replace — version with screwed stud bolt .....26-11/10 
Centering for propeller shaft at front — replace = 26-1112 
Propeller shaft center mount — complete unit - replace — propeller shaft with si 

member on center mount 12/1 
Propeller shaft center mount complete unit ~ replace — propeller shaft without 

sliding member on center MouMt i 12/2 
Both propeller shaft center mounts — complete units — replace .. 1213 
Grooved ball bearing in propeller shaft center mount — replace 12/5 
Propeller shaft center mount — preload and check .. 1215 
Input shaft — 4-wheel drive — remove and install 20/1 
Flexible coupling for input shaft -4-wheel drive — remove and install 2012 
Propeller shaft — troubleshoot ..... 90/1 








32 260218 


26.11 000 REMOVING AND INSTALLING 
PROPELLER SHAFT 

Remove exhaust assembly - reer to 

18.00 020. 





Note. 
‘The propeller shatt Is adapted to pertinent 








Remove the heat shield lf appiicab) 


Version with Front Joint Dis: 


Unscrew the jolnt disc atthe trans 





Instatation: 
Note the length of bolts due tothe thicker 
Joint dis tor the Ms. 

S181. 5951 = 56mm 

Ms = comm 


Instaiaton: 
Roplace the stop nut 
Tightening torque’. 


Important! 
‘Only tighten the nuts or bolts on the lange 
‘end whenever possible 10 avold tension in 
the joint alse, 


Noto: 

‘The vibration damper Is mounted on the 
;nsmission end ot the output flange. 

‘By turning 60" the vibration damper can be 

pushed over the output flange, 





+ Reter to Specitications 





Turn the vibration damper 60° and lay it on 
rubber coupling 
he vibcation damper Is removed together 
wit the propelier shaft 


Version with Front Universal Joint: 


‘Suppon the transmission from underneath. 
Unscrew the transmission suspension. 





Instatation 
Center the transmis 
Tightening torque’ 


hon - reer 10 Gr: 26. 





Unscrew the universal joint trom the trans. 
mission 


Instatavon: 
Replace the stop nuts, 
Tightening torque" 


Version with tide 


‘Loosen the threaded bush several urn, 
using Spectal Toot 26 1 040. 


Instataton 
Tighten the threaded bush after complete 
Installation, using Special Tool 26 1040. 
ightening torque’ 








* eter to Specitications 
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symone 











exo 





Removing propeler shaft trom rear axle dit- 
ferential 


Caution! 
Draw relative positions of flanges. 


Version with universal joint: 
Unscrew universal joint on transmission. 
Instalation instruction: 

stop nuts. 
Note tightening torque 26 11 4Az". 


Version with constant velocity joint: 
Unscrew universal joint on rear axle differen: 
‘ial. 

{nstaiation instruction: 

Replace stop nuts 


Caution! 
The tlohtaning torque 2811 4AZ"for M8 bot 
‘ier depending upon the 


Instaliation instruction: 
Check / replace gasket. 

Caution! 

‘The constant velocity joint is not micro-encap- 
ulated. 

Protect joint from dirt wth transport cap or 


* Rater to Specitications 















































‘Bend down propeller shaft at center mount 
‘and withdraw irom centering spigot on wrans- 
‘mission. 


ropalier shaft 


Remove 
‘The propelier shaft is balanced in the driveline 
land may only be replaced as a complete unit. 


enot seperate propater shaft on scing 


‘ropeter shat sectiona are mounted a such 
‘a manner thatthe universal joints are in one 


* Rater to Specifications 
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Imgortnt! 
‘00 not let the propelier shatt fall into the 

jolts. The rubber cover of the constant ve- 
Joely joint in particular would be damaged, 


Instatiaon. 
‘Check center (4). 

‘2 damged center. 
‘Lubricate the center with Motykote Long: 
term 2" prior to Installation. 











ayzsoreu 








** Source of Supply: BMW Parts 
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26.11 090 BALANCING PROPELLER 
SHAFT (CHECKING AND 
‘ADJUSTING DEFLECTION, 
ANGLES) 


‘ating Instructions ‘withthe Balan: 
Ing machine), 

Important! 

Tet run a jacked. up car ony with, suppor 


Car in jackod-up state oF on a 
test stand. 
Contorm with satety precautions! 


Centering Propeller Shaft: 


Loosen the exhaust assembly, engine rub- 
ber mounts and transmission cross mem- 


ber. 
‘Apply Special Too! 26 1 020. 


Measuring Points: 
‘Bore in engine carrer at rea, 
Manual transmission » center cast rb, 


4. NP-22/5 HP-18 Automatic Transmissions: 
‘Center bol of transmission extension 
{punch mark the measuring pon). 


























Move the transmission skdeways untit the 
special too! gage shows the same distance 
‘on the left and right sides. 

the cross member 
Tightening torque’. 


‘Checking Deflection Angie of Propelter 


Clone a ito pty n 
Vertical position (use a clamp). 
Place Special Tool 26 1 030 on the ral 


Engines: 
Cramp rte ur on he ran 
damper in vertical position (use a clamp). 
Place Special Too! 26 1030 on the rll. 


+ Reterto Specifications, 
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Sat the Indicator perpendicular with help of 
the water scale, 


‘Note: 
‘Always apply the special tool withthe scale 
Inthe same direction (e.g. scale righ), 

(One graduation » 

‘The position of the aris not important, 08 
only separate angles are compared, 


Pace the special toot on ine rront section 
the preter shat and measure the 
ang 

Determine the detection angle" ofthe joint 
‘ise and, W necessary, correct Ht by Install. 
tng max. 3 mm thick shims on the trans: 
mission suspnsion or center mount. 


Example: 
Engine angle 

Propeller shan angle 
Join dise detection angie 


Note: 
When correcting detection angles by 
Instalting shims, remember that this wil 
change the deflection angle of the 





Pace Special Too! 26 020 





tinal driver together with 
‘Measure the deflection angie’ 











Wa machined surtace is accessible on the 
rear axle final drive, Special Too! 26 + 090 
‘may by appiled on the machined surtace. 
Measure the detection angle’. 


Pace Special Too! 26 1 030 on the reer 
section of the propeller shaft and measure 
the angle. 

Determine the detection angle" of the con 
{ter mount and, i necessary, correct It by 

Installing shims of up to max. 3 mm thick: 
fess on the transmission suspension or 

Center mount 


* eter to Specitications 
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2611 051 REPLACING FRONT JOINT DISC 


FOR PROPELLER SHAFT 


Remove exhaust assembly - refer to 
18 00 020. 
Rlemove the heat shield i applicable 


Noto. 
‘The propeller shat I adapted to pertinent 

tequirements in relerence tothe transmis- 

‘son version, power flow and vibration be- 

havior, 3 that removal and Instliation will 
lifer and depend on the version 





Unscrew the joint dise atthe transmission, 


Installation 
Note the length of bolts due to the thicker 
Joint aise tor the Ms. 

518)... 8351 = 56 mm 

Ms = comm 


Instatation. 
Replace the stop nuts. 
Tightening torque" 


Important! 
Only tighten the nuts oF bolts on the ange 
‘end whenever possible to avold tension in 
the joint alse. 


Noto. 
The vibration damper is mounted on the 
transmission end of the output flange. 

By turning 60" the vibration damper can be 
‘pushed over the output flange. 


Reter to Specitications 








Turn the vibration damper 60° and lay on 
the rubber coupling, 

The vibration damper Is removed together 
withthe propelier shan 


Version with Side 


Loosen the threaded bush several turns, 
using Special Toot 26 1 040. 


Instatation 
Tighten the threaded bush after complete 
Installation, using Special Toot 26 1 040. 
Tightening torque’ 


Unscrew the center mount trom the body. 


instalation 
reload the center mourit parallel In forward 
alrection. 

Tightening torque’ 


Protoad the center mount by distance A = 4 
10.6 mm for proper shafts with a slide or 
by distance A = 2 to 4 mm tor propeller 
shatis without slide. 


BMW 518: 
‘Three: plece propelier shan. 

Unscrew the second center mount at rear 
‘rom the body, 


Instalation 


reload the center mount parallel In forward 
irection by distance A x 2 to 4 mm, 


+ Reter to Specitications 





semouru 











‘Bend the propeller shaft down and pull 
‘ut of the centering pin on the 
transmission. 


Important! 
‘Do not disconnect the propeller shat at 
the siige, 


‘The propelier shan was balanced in an 93> 
‘sembled state and may only be replaced 
8 a complete assembly. 


‘Suspend the propeller shaft from the car 
(on a plece of wire. 





Important! 
‘Do not let the propeller shaft all nto the 
Joints. The rubber cover of the constant vi 
Joeity jolnt In particular would be damaged. 





Unscrew the joint disc from the propeller 
shan. 


Important! 
‘The olnt disc must be Installed that the 
arrows point to the flange arms. 
Replace the set-locking nuts. 
Tightening torque 

Only tighten the nuts oF bolts on the flange 
‘end 10 avoKd tenalon inthe joint disc. 





Instaltation 
Check canter (4) 





4, Rater to Specitications 
** ‘Source of Supply: BMW Parts 














26.11 160 REPLACING CONSTANT VE- 
LOCITY JOINT FOR PROPELL- 
ER SHAFT 
= Version with Pross-M Knurled 
Head Bons - 


Remove complete propeliar shat - reter to 


2611 000, 
Remove hose strap. 


Um etretip out 


instalation: 
Replace the clretip 


ul constant velocity joint off together 
with the dust cover. 


Press knurled head bolts and washers out 
ff the constant velocity jolnt 






e 


co 


= 


Press dust cover oft 


FW new constant velocity Jont with 60 
‘grams of grease" 


Note: 
‘Don’t cant the inner race with cage as the 
balls would fll out. 


lace the gasket on the shoulder provided 
{or this purpose. 
Press dust cover on 


Installation 
‘Check for correct positioning of the bores, 


Press knurled head bolts In together with 
washers 


+ Source of Supply: BMW Parts 





20010. 






237 045 
~~ 


202610 








28-26 102 


CClean the splines to remove grease and 
Coat with @ bol coment 


Important! 
Keep the bot coment out ofthe bail paths 


Drive the constant velocity joint onto the 
propeller shaft using Special Too! 23 1 040, 


Install the creip. 


Note. 
(Check for correct and tight ft 


Insta hose clamp on the dust cover 


“Source of Supply: BMW Pants 


CONSTANT VELOCITY JOINT DRAWING 














; 


























‘Transporting cap 
hrc 

Constant velocty joint 
Gasket 

End cover 

Dust cover 

Propetior shat, 

Bot 


Washer 
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2611 160 REPLACING CONSTANT VE- 
LOCITY JOINT FOR PROPELL- 
ER SHAFT 
Version with Screwed.in Stud 





Remove complete propeller shatt 
26:11 000, 
Remove hose strap. 





3226038 3220039 
LU etrtip out ‘ 
‘instanton 
Replace the cireip. 

3226036 3226040 
‘Saw through the sheet metal sleeve along 
the line al around, 23.1040 

2 

> 

= 

322609 aa 20041 


Push the sleeve back. 
‘Apply Special Too! 26 1 070. 

Pull the constant velocity oint off using a 
standard puller 


26 1070 





2228038 


FUL new constant velocity joint with 80 
‘rams of grease’ 


Noto. 


Don't cant the inner race with cage as the 
balls would fall out. 


Clean the splines to remove grease and 
Coat with a bolt coment” 


Important! 
‘Keep the bolt cement out ofthe bait paths. 


Drive the constant velocity joint onto the. 
propeller shaft using Special Too! 23 1 040, 


Instat ine clretip 


Noto: 
{Check for correct and tight tt. 


** Source of Supply: BMW Parts 
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Install hose clamp on the dust cover. 
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CONSTANT VELOCITY JOINT ORAWING 





Propelier shatt 


Dust cover 
Constant velocity joint 
Transporting cap 
stud 
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111130 





2611501 REPLACING CENTER FOR 
FRONT ENO OF PROPELLER 
SHAFT 


+ Propeller Shat Removed - 


Fu the center with viscous grease and 
‘dive it out using Special Too! 11 1 130. 
Prassure on the grease filing drives the 
‘center bearing out 


Lubricate the center with Molykote Long: 
term 2° and drive it In using Special Too! 
111 130, 

The sealing tp taces down. 


Protrusion A «4 to.6 mm. 


“Source of Supply: BMW Parts 
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2612001 REPLACING PROPELLER 
SHAFT CENTER MOUNT 
+ Propeller Shaft with Slide on 
Center Mount - 


Remove propeller shaft - rete 10 26 11 000. 
Unscrew threaded bush using Special Too! 
261 040, 

Pull off front section of the propetier shat. 


Important! 
‘The propelier shan was balanced In an 
sombled state and may not be turned in 
the all. 

Note the paint marks. 

Mark an unmarked propeller shat. 





Instatavon: 
Lubricate the stige with Motykote Lon 
* 

Insta threaded bush (1), washer (2) and 
rubber ring (3) 

‘Assomble the propeller shat that the paint 
marks ore alighed. 





Note: 
The propeller shan sections are mounted 
{'such a manner thatthe universal joints 
are in one plane. 

Whe slide nad been erroneously disas- 
‘Sembled without marking, wrong Instaia- 
tion of onidy 180" Is possible due to the 
balancing 


Instalaton 
Tighten the threaded bush after completed 
Installation using Special Tool 26 1 040. 
Tightening torque’ 


1, Reter to Specifications 
** Source of Supply: BMW Parts 





Um eireip (4) out and remove aust guard 
©. 


Pull the center mount off together with the 
‘grooved ball bearing 
Use a standard pull. 


Instat dust guard (1) 
Drive the center mount om to Mt tight using 
Special Too! 24 1 050. 


Instatation, 
Check the Instalied position of the dust 
‘guard — must be Mush, 
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322609) 





3396032 





3226033 


2612001 REPLACING PROPELLER 
‘SHAFT CENTER MOUNT 
+ Propeller Shaft without Side 
‘on Center Mount = 
241040 
Remove propeller shat - rotor 10 26 11 000. 


Important! 
The propeller shaft was balanced In an aa- 

‘tembled state and the propelier shat sec: 

tons may not be turned when assembled. 

ote the paint marks. 

‘Mark an unmarked propelier shat, 

‘Unscrew the bott 

Poll of ront section of the propeller shat 





Instatation: 
‘Assemble the propeller shaft that the paint 
marks are aligned. 

Install the Bolt with a bolt coment, 





Tightening torque" 


Pll the center mount off together with the 
grooved ball bearing. 
Use a standard puller 


instalation 
Check he Installed posion ofthe dust 
quer 


Reter to Specifications 
‘Source of Supply: BMW Parts 





Drive the center mount on to Mt tight using 
‘Special Too! 24 1 040. 


Important! 
Check movement of the center mount 
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3026078 


2612001 REPLACING BOTH PROPELLER 
SHAFT CENTER MOUNTS 
= Three Plece Proper Shaft 


Remove propelier shat - refer to 26 11 000, 
Unscrew threaded bush using Special Too! 
261 040. 

Pull off tront section of the propeller shat. 


Important’ 
‘The propeller shat was balanced in an as- 
ssembied state and may not be turned In 
the sige, 

Note the paint marks. 


Mark unmarked propeller shan sections, 





Instalation: 
Lubricate the slide with Motykote Longterm 
Install threaded bush (1), washer (2) and 
rubber ring (3) 

‘Assemble the propeller shaft thatthe paint 
marks are aligned. 


Nore: 
The propeller shaft sections are mounted 
In such ® manner that the universal joints 
are in one plane. 

ihe slide had been erroneously disas- 
Sembled without marking, wrong Installa- 
tion of onidy 0" Is possible due to the 
balancing 


(4) out and remove dust guard 





1, Rater to Specitications 
“+ Source of Supply: BMW Parts 


241050 


Pull the center mount off together with the 
‘grooved bail bearing 
Use a standard puller 


{Install dust guard (1). 
Drive the center mount on to Mt tight using 
Special Toot 24 1 080, 


Instatation: 
Check the Installed position of the dust 
(Guard — It must be Mush with the center 
mount. 


Important! 
{Check movement of the center mount. 
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Unscrew bor (1). 
Prone the universe Jol oft wie unacrews 
Ing the 

Remove waster (2) 


Important! 
The propeller shaft was balanced in an as- 


Pull off rear sections ot the propelier shat 


Instatation. 
‘Assemble the propeller shaft thatthe paint 
marks are aligned. 

Install the Bolt with a bolt cement, 
Tightening torque’. 


Remove the dust guard. 
Serew the universal joint mounting bolt (1) 
In again without the washer. 

Pullthe second cenar mount of together 

















Install he center mount with a long collar 
{@) for he propetior shatt sections. 


Dive ie center mount ont taht using 
‘Special Too! 23 1 160. aa 


important 
‘Check movement of the center mount. 
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sezecuu 








Rewave center moun «reer o 26 12001 


ross ine grooved bal bearing out ul 
Special Toot 291 160 a 


using a sultable sleeve. 


“Source of Supply: BMW Pars 


26 12800 PRELOADING AND CHECKING 
PROPELLER SHAFT CENTER 
MOUNT 


Reter to "Removing Propelier Shaft” in 
26 11 000 for the procedures. 
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r6022 











2620 000 foragers installing 
input 
= towel ei 


Caution! 
Do not use engine to move vehicle once input 
shaft has been removed. 





Tightening torque 26 11 1Az* 


Slide back input shat 
Remove joint disk with centering ange. 


Insaation nave 
Check seat, replace i 

Gost centering spigot mh Molytote Longtem 
2 grease. 


+ Reter to Specitications 
* Source of Supply: BMW Parts Service 

















Instaiation instruction: 
Flexible coupling must be installed that ar- 
rows point to flange arms. 


Remove input shaft rom transter box. 


Installation instruction: 
During installation, ensure that sealing ring on 
‘the input shaft is located accurately in the 
‘ust cover 
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2820 051 Removing and ingtating fx. 


Ible coupling for input shaft. 
whoo rive 
caution! 


Do not use engine to move vehicle once the 
Joint disk has been removed. 


Remove all six screws, 


Installation instruction: 
Replace siop nuts. 

To prevent torsion stress on the Joint disk, 
only tighten the nuts or screws on the flange 
sid8- I possible. 

Tightening torque 26.11 4Az* 





‘Slide back input shat. 
Remove joint disk with centering lange. 


Instaiation instruction: 
Check seal, replace if necessary 

Coat centering spigot with Molykote Longterm 
2" grease, 


+, Retor to Speciications 
~ Source of Supply: BMW Parts Service 




















Installation instruction: 
‘Joint disk must be installed that arrows point 
tw flange arms. 


Installation instruction: 
‘Coat sealing ring with grease. 

During intallation, ensure thatthe sealing 
‘ring on the front Input shaft does not slide into 
the dust cover 





TROUBLESHOOTING PROPELLER SHAFT 





Conaition 


Cause 


Correction 





Drumming nolse in stationary car 


12) Propetier shatt without Influence 


4) Check engine tuning; take tension out of exhaust 
‘asombly, 








Shaking while moving off forwardireverse 
(center mount knocking) 


1) Propetier shaft not aligned precisety 
‘)Runout on centering pin, transmission or 
‘inal drive anges 


€) Center mount rubber torn. 


Propeller shaft axlal compensator of propeller 
Aahatt with slide seized, 


6) Universal joints worn excessively of seized 


©) Enginerransmission suspension not okay 
1) Joint dise rubber torn 


4) Align propetier shaft. 
1b) Check centering pin and flanges for runout with # 
‘lal gage ~ see Specifications. Align or replace 

‘inal drivearansmission flange. 

‘) Replace center mount - see 26 12 001, 

‘Allgn propatier shaft. Check movement of axiat 
‘compensator, lubricating slide with MotyKote 
LLongterm 2 H necessary and tightening the screwed 
(on sleeve with correct torque’ 

16) Check whether there is play or atticut movement, 
replacing propeller shaft if necessary - see 
26-11 000. 

8) Check mounts, aligning or replacing Ht necessary 

1) Replace joint disc ~ see 26 11 051, 





Shaking at 40 10 $0 km/h (25 t0 30 mph) 


* See Specitications 








2) Propetier shaft not aligned preci 
)Runout on centering pin, transmis 
tinal drive flanges 


‘¢) Conter mount rubber torn. 
Propeller shaft axial compensator of propeller 
‘shat with side seized, 


(6) Universal joints worn excessively or seized 


1) Joint aise rubber torn 





2) Align propetier shatt. 

'b)Cneck centering pin and flanges for runout with 2 
lal gage - see Specifications. Align oF replace 
tinal driverranemission flange, 

€) Replace center mount - see 26 12 001. 
‘Align propeller shaft. Check movement of axtal 
‘compensator, ubricating side with Motykote 
LLongterm 2 i necessary and tightening screwed.on 
sleeve with correct torque 

©) Check whether there Is play or aificuk movement, 
replacing propelier shaft If necessary ~ see 
2611 000, 

(©) Replace joint disc - see 26 11 051, 
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‘TROUBLESHOOTING PROPELLER SHAFT 





Conaition 


Cause 


Correction 





Drumming notse trom 60 km’ (37 mph) on 


4) Propeller shatt not aligned precisely o Instalied 
‘with tension / axial compensator of propetior 
‘shat with siide seized 


'b) Centering pin damaged. 
€¢) Runout on centering pin, transmission or 
tinal drive flanges 


0) Erroneous centering due to excessively worn 
flange bores (loose mounting bolts). 

©) Excessive propeller shant imbalance, 
balance plate missing 

1) Universal joints worn excessively or seized 


18) Align propeller shaft. Check movement of axial 
‘compensator, kbricating the slide with Motykote 
Longterm 2 i necessary and tightening screwed-on 
sleeve with correct torque’. 

') Replace centering pin - see 26 11 501." 

€) Check centering pin and flanges for runout with # 
lal gage - see Specifications. Align or replace 
final driverransmission flange. 

4) Replace transmission oF tinal drive flange, 


(©) Balance oF replace propeller shaft. 


1) Check whether there Is play oF dificult movement, 
replacing propeller shatt if necessary. 





‘Loud center mount nolse while driving 


* See Specitications 








'2) Center mount not perpendicular to propeller 
‘shatt; not or Insutficlently preloaded 


'b) Center mount grooved ball bearing not okay 





'8) Preload center mount In forward direction and 
perpendicular to propeller shaft. 
40 6 mm (0.157 to 0.236") preload for propeller 
‘shaft with slide on center mount; without side: 
2 to 4mm (0.079 10 0.157"). 

') Replace grooved ball bearing - see 26 12 001. 


27 Transfer box 











2710001 EM interlock ~ function check 10/1 
010 Transfer box ~ remove and install ~ manual transmission 10/2 
010 Transfer box — remove and install — automatic transmission 10/5 
2721020 Radial seal for output flange - replace 241 
030 Radial seal for output shaft on front axle — replace ..... 21/2 
510 Radial seal for input shaft — replace — manual transmission 214 
510 Radial seals for input shaft — replace — automatic transmission . 205 
2770000 Rubber mount for transmission mounting — replace 70/1 
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27 10.001 Check funtion of EM interlock 

‘The following test can be pertormed to obtain a "yes /no” status message on the function of the 

EM interlock inthe transter box: 

1, Place car on vehicle it All wheels cleacot ground. 

2. Apply handbrake. 

3. Start engine and select 1st goar or Drive seting 

4, Depress accelerator front wheels should tur. 

5. Depress accolerator further unti the rear wheels start to rotate, despite the applied handbrake. 
‘ny pert eso bri period. (Wear on brake ngs 


6, 11 the EM interlock Is not functioning, he rear wheels do not rotate, even when engine speed is 
increased. 


27-10/2 


) Fold propeller shatt downwards and withdraw 


27 10.010 Removing and installing Colas 


transfer box 

= Manual transmission - | 

Caution! 

Don't let the propeller shaft fal into the joints 

Suspend prope shat rom cron a plece of 
e 


Removing and installing exhaust system 
1800 020 





Tighening torque’ 





\ (© Removing propshan: f | © Removing transter box. 


Remove heat battle plat (1) ¢ \ Unscrew flexible coupling between manual 
‘wansmiasion and Wanater box trom output 
flange on manual transmission. 


Instalation instruction: 
Replace stop nuts. 
Tightening torque 


Note: 
‘To avoid torsion stress on the flexible coup- 
Hing, only - if the design makes this possible - 
tighten nuts or serews on the flange side. 





Unscrew propeller shatt on transmission 


Instatation instruction: 
Replace stop nuts. 
Tighten screws with specified torque" 





| Unscrew center mount. 


(OY 
\~s] § 


Instatation instruction: 
‘Center mount in forward direction A = 4. 6mm, 


aS reload in forward direction. 








| senesore | “Pele t Spetteations aervome | *Reler to Specitications 








| Unbott transter box 
| and remove by drawing backwards. 


Tightening torque 


i=) 


| instalation instruction: 
| When lowering the transmission, the coolant 

‘air guide forthe alternator can slip out 
‘Check once the transmission has been in- 
‘stalled, 


| Cautiont 
| ‘The input shaft must not sip down when tit- 
| ing out the transter box since this would dam- 
| age the shaft seal 


‘Turn bayonet connection fr transfer box con- 
trol counter-clockwise and remove. 


Installation int 


Instruction: 
Ft plug in sucha way that marking grooves 
‘are aligned with one 


Remove bracket for cable on transmission 
‘control unit. 

















Instaiation instruction 
During installation, ensure thatthe sealing 
fing on the front propeller shaft does not slip 
Into the dust cap. 


'© Checking ol evel inthe transfer box. 


‘Check the oll level on the filer screw. 
W necessary, top up with oil tothe lower edge 
ofthe filler aperture, 


Instalation instruction: 
Tightening torque" 


+ Rater to Specifications 
For oll grade refer to Consumables 
Specifications 
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27 10 010 Removing and installing 
transter box 
utomatie transmission = 


Remove automatic transmission complete 
‘with transter box 24 00 028 






Secure transmission with special too! 26 0181 
in conjunction with adapters 24 0 183 and 
240 184 and mount on assembly rig 00 1 490. 


Dra oll rom transter box 


Instaiation note: 
For tightening torque 27 00 742" 


+ Roter to Technical Data 


























sition transmission vertically 
+ Transter box at top = 


Unscrew transter box and it oft 


Caution! 
100 not swivel automatic transmission after 
removing tratier box 

The cue ks can stp out mang neces 





‘The spacer ring must be determined anew it 
the automatic transmission of wansfer box is 
to be replaced or other jobs are tobe carried 
‘out which influence the thickness ofthe 
Spacer ring 


1) Spacer ring 
2) Needle thrust bearing 


























© Determining thickness of shim: 


Place existing shim with pressure bearing in 
‘automatic transmission. 


Determine dimension ( A) on automatic trans 
mission between contact face and pressure 
bearing, 


Example: Dimension A = 123 


Place vanster box upright 
Determine dimension (B ) on transfer box be- 
tween contact face fo support face for press: 
ure bearing. 


Example: Dimension B= 120 

















Example: 





123mm 
minus. 120mm 
Endtioat = = «0.3mm 


‘Required end float = 0.1.0.6 mm. 
Install correspondingly thicker or thinner shim, 
Note: 

‘Selection: dimension A smal than dimen- 


‘son B = thinner disk, 
‘Dimension & larger than dimension B = thicker 
isk 


© Fitting transter box: 


Replace O-ring on transter box and coat with 
Vaseline, 


Coutiont 
[An O-ring Is located on the tranamission shaft. 


Check / replace O-lng and coat with Vaseline, 





in 
| 
it 














ivy ew well 
= 

















Arrangement: 
1 Bearing 
2 Radial seal 
3 Oring 


[Attach shim and axial bearing with Vaseline. 


Carefully ft transter box and tighten down. 


‘Tightening torque 27 00 2Az" 


Cautiont 
Note dowel sleeve, 


* Reter to Specifications 








Place plastic cap on the nut shown in the ilus- 


| After instalation in the vehicle, top up oi” in 


the tranater box. 


Correct ol level in automatic ranamission. 


~* Oil grade: reter to Consumables 
Specifications 
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27 21 020 Replacing racial seal on out 
put flange 


Remove propeller shaft trom transfer box, 
se 26 11 000, 


AAnach special too! 29 1 200, 
Hold output flange with special toot 23.0 020. 
Untasten collar nut with special tool 23 1 210. 


Pull off output ange. 


Remove radial seal with special too! 00 5 010, 




































Coat new radial seal with oll and insert with 
‘special too! 27 1 320, 


Note: 
‘Sealing lip faces housing, 


Heat output flange to 80°C and slide spline 
ha 


‘onto output st 


Fit screwlocking device™ to thread and collar 
of collar nut, 


‘Serew on collar nut. 
Tightening torque 27 00 6AZ* 


© Check oll level in tranater box: 


Check ol evel on titer screw. 
necessary, til with ol to lower edge off 
Jer aperture. 


Instaliation instruction: 
‘Tightening torque 27 00 7Az* 
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| Lin out tips 
Remove 


27 21 030 Replacing radial seal for out- 


put shaft on front axle 


[Removing and instating exhaust system, 
‘see 18 00.020. 


Remove propeller shaft trom back of transter 
box, see 26 11 000. 
Removing and installing propeller shat trom 
ont, see 26 20 000, 


(© Work on the automatic transmission: 


Bowden cable. 


Detach Bowden cable sleeve trom bracket. 









~ 
°Sarowe | 


| Unscrew cross-member trom body and trans: 
{er box and remove. 
ie 


“N/ 






\.- Installation instruction: 
Tightening torque 27 00 BAZ" 
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[Ut out radia seal wth special too! 27 1 050 
‘conjunction with 33 1 308. 


Fit special too! 27 4311, 


Coat radia seal with grease and drive in with 
special tool 27 1 312. 


Press on protective cap. 





| © Check ol evel in transfer box: 


| Check ol evel on the filer screw. 
W necessary, fil with oll" to lower edge of fi 
Jer aperture. 


Installation instruction: 
‘Tightening torque 27 00 7AZ" 


Rotor to Specifications 
Oil grade: rater to Consurhables Sprcitica- 
tons 
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Carefully insert input shat. 


f 
2721 810 Reptaciog radi! e0a for {Demage to redial veal) 


Manual vansmiasion - 
Remove wanster box 27 10.010 















Remove input shat Prevent input shaft trom falting out 
Wnecessary, use Bracket from replacement , 
‘} wanemission. 














Ut out radial seat | © Checking et evel in transter box: 
‘After installation, check oi level on filer 


Wecessary, fl with oil to lower edge of hi 
Jer aperture 


instalation instruction: 
‘Tightening torque 27 00 TAZ" 














. Coat new radial seal with grease and drive in- 
5 te place with sealing lip facing inwards, using 
AD ‘special tool 27 1290. 
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27 21 510 Replacing radial seals for 
input 
“Automatic transmission - 
Remove transter box 27 10010 


Note: 
‘The radial seals are located behind the roller 
bearing. 


© Removing roler bearing: 


‘Turn back spindle rom special toot 27 1.330 
as far a8 possible 


Rotate slots in circular direction, 
Insert special too! 


‘Turn slots until aligned with marking. 
(Jaws now guip behind the bearing). 





Remove roller bearing 


© Replacing radia seals: 
Lit out radia! seats (2 off) with special tool 
010. 





























Note; 
‘An O-ring is located on the transmission shaft 


Check O-ring, replacing it necessary, and cost 
with Vaseline, 


Coat smaiier radial seal with oll and install 
‘with sealing lip facing inwards, 

Contparger radia seat with oll and install with 
sealing lip Yecing outwards. 


Drive in both radia seals with special toot 
271280. 
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| Drive in new roller bearing with special toot 
271300, 


(© Checking ol level in ranster box: 
Atorinstaliation, check oll level onthe iter 


necessary, tl with oi to lower edge ofthe 
{ler aperture. 


Instalation Instruction: 
Tightening torque 27 00 7AZ" 








+. Reter to Spectications 
"Oil grade: reter to Consumables Specit- 
cations: 


27-70/1 
27 70 000 Replacing rubber mount for ‘Automatic transmission : 


\Smission mou! Remove transter box 27 10.010 
‘Manual transmission: 

Removing and installing exhaust system, 

00 18 00.020 





Remove heat bale plat, 10 Replacing rubber mount. 


Fit special too! 271 190. 
‘Prews rubber mount out forwards. 





= "7a mrowe L/ azo 


) Support transmission on the converte bell 
housing. 











‘The protruding side f the internal bush points 
In reverse direction of travel (le, backwards). 








rows rubbér mount fuah with transmission 


Unscrew cross-member from body and trans: 
: housing with special tool 27 1190. 


| fer box and remove. 
Lower transmission. 


Installation instruction: 
‘Tightening torque 27 00 BAZ" 














31 Front axle 


3110000 
3111 001 
3112000 
090 
130 
147 
3121 180 
31.31 000 
031 


3132001 
31.33 001 
100 


31 35 000 


31 10 000 
3111 001 
3112000 
046 
130 
31.21 090 
121 
151 


3131 031 
31.33 001 
100 
31.35 000 
31 50 000 
3151015 
020 
060 
065 
31.53 050 
31.60 000 


Front wheel suspension — layout drawing 
Struts and arms — layout drawing . 
Front axle assembly ~ remove and install 
Front axle carrier ~ replace 

Control arm, left or right - remove and install 
Thrust strut left or right — remove and install or replace 
Rubber mount in left or right control arm — replace 
Thrust strut mounts ~ check . 
Rubber mount in left or right thrust strut ~ replace . . sisi si 
Bearings (wheel hub) for front wheel replace ... : asses Bt 
Front spring strut, left or right — remove and install 31 
Front spring strut, left or right — replace wsinits 
Shock absorber with mount and coil spring — layout drawing asses Bt° 
Shock absorber for left or right front spring strut — replace 
Mount for left or right front spring strut — replace : 
Coil spring for left or right front spring strut ~ remove and install or replace. 231 
Car ride level height - measure and correct (before 1992 models) 
Car ride level height - measure and correct (since 1992 models) 
Front stabilizer ~ remove and install or replace 
Front axle — troubleshoot 
‘Shock absorbers — troubleshoot 


31. 
.31- 
ee B= 

“31- 






























Four wheel drive 
Front wheel suspension layout drawing 
Front axle assembly ~ remove and install 
Front axle carrier — replace ... 
Control arm, left oF right = remove and install 
Control arm bracket — replace... 
Control arm rubber mount - replace —_ : . 
Pivot bearing, left or right - replace . i % sens BN 
\Whee! hub (drive flange), left or right — replace 
Bearings of wheel hub (drive flange), left or right — replace . 
Spring strut assembly layout drawing 31- 
Front spring strut shock absorber, left or right — replace 
Front spring strut mount, left or right — replace 
Front spring strut coil spring, left or right — replace 
Car ride level height ~ measure and correct 

Front stabilizer ~ remove and install 
Front axle differential - remove and install or replace 
Shaft seal for left output shaft - replace . 
Shaft seal for right output shaft ~ replace 
O-ring for right front axle differential — replace ... 
(O-ring for right mounting block ~ replace ... 
Bearing (in bearing block) for right output shaft — replace 
Output shaft, left or right — remove and install or replace 
Front axle — troubleshoot .... 
Shock absorber — troubleshoot 


































31. 
31 





31- 











ot 

02 
10/1 
11 
12/1 
1212 
12/3 
1214 
12/5 
21 
31 
31/2 
32/1 
32/3 
33/1 
33/1 
33/2 
33/5 
35/1 
90/1 
90/3 


oto 
10/10 
11/10 
12/10 
12/11 
12/13 
21/10 
201 
2112 
31/10 
311 
33/10 
33/10 
33/11 
35/10 
50/10 
51/10 
51/10 
51/11 
51/11 
53/10 
60/10 
90/10 
90/12 
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FRONT AXLE LAYOUT ORAWING. 
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LAYOUT DRAWING OF STRUTS AND ARMS 











31 10.000 Removing and installing 
Complete front axle assem- 
ly 


Remove brake calliper (lines remain connec 
‘wc eter to Group 34 

Remove ABS pulse generator, 

‘eter to Group 34 

‘Observe EOC notes, Group 37 


Note: 
Align tront axle after mounting, 
‘ater to Group 32 


Attach engine to 100! 00 0 200 
Use chain and shackle of too! 11 0.020. 
Depending on engine, aso reter to Removing 
Engine 11 00 080, 


Release nut 
Using too! 32 0 040, press te rod trom pitman 


Installation note: 


Replace sel-locking nut 
For tightening torque" 


* Rater to Technical Data 











Release steering gear retaining botts (1 and 2} 
Tie back steering gear: lines remain connec 
ted. 


Installation note: 


Bott 
Bol, only install strength class 10.9 
Washer 

Bush 

Replace nuts 


For tightening torque’ 


Release bolts on left and right 


Installation note: 
For tightening torque, reter to Technical Data 


Release engine mount on lft and right of front 
ae carrier 
Also release righthand engine mount at top. 


Instaation note: 
For tightening torque" 


+ Reter to Technical Data 


Lift off cap. 

Unscrew nuts on ltt and right sides 
Installation 

Replace sf locking nuts 
Tightening torque 


Place workshop jack underneath the front 
ane carrier 

Unerew bolts on left and right sides and 
lower the front axle slowly. 

Important! 

Spring struts must not fall out or down 
this would damage the ball joints 
Installation: 

Tightening torque” 





* See Specitications 


31-11 


3a 21018 





31 11 001 Replacing front axle carrier 


Note: 
‘The pitman arm must be adjusted afer Instal= 
ling a new front axle carrier, reer to Group 
3121810. 





reer to Group 32 


{Attach engine to special too! 00 0 200. 
Use chain and shackle from too! 11 0020, 
Depending on type of engine, also refer 
Removing Engine 11 00 050. 


Release engine mount on left and right of front 
axle carrier. 
iso release. 





Chand engine mount at top 


Installation note. 
For tightening torque" 


Remove lett and right control a 





Installation note. 
Replace saltlocking nuts. 

Washer on both sides. 

For tightening torque", In normal position” 


+ Rotor to Technical Data 








Release steering gear retaining bots (1 and 2) 
‘Te back steering gear - lines remain connec 
tod. 





Installation note: 
1 Bott 

2 Bolt, only ft strength class 10.9 
3 Washer 

4 Bush 

5 Replace nuts 

For tightening torque". 





Rlemove ier acm, 


Installation note 

Replace set-locking nut 

For tightening torque” 
Bolt 

later arm 

Washer 

Seltdocking nut 

Front axle carrier 


Release bolts on let and right and remove, 
tront axle carrier 


Installation note 
For tightening torque’ 


* Reter to Technical Data 
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311,110 
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31 12.000 REMOVING AND INSTALLING 
LEFT OR RIGHT CONTROL 
ARM 


Rlemove front wheel ~ s6e Group 36, 


Unscrew bolts 
Installation 

Clean threads of bores and bolts, 
{natal Botts witha bolt cement 
Tightening torque* 


Check for correct installed postion. 


Unerew nut 
Press of{ ball joint with Special Toot 
ati 

Installation 

Remove grease on ball pin and in bore, 
Replace sl tocking nut 

Tightening torque” 


+ S00 Specifications 
** Source of Supply: HB, 





Unscrew bot. 
Installation: 

Replace self 4ocking nut 

Use washers on both sides, 

Tightening torque® for car loaded down to 
‘normal position” 


* See Specifications 
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oa a 





31 12.090 REMOVING AND INSTALLING 
‘OR REPLACING LEFT OR 
RIGHT THRUST STRUT 


Remove front wheel - see Group 36. 


Unscrew nut. 
Pry of ball joint with Special Too! 
312140, 


Installation: 
Keep grease off of ball journal and 
bore. 

Replace self-locking nut. 
Tightening torque’. 


Unscrew thrust strut (counterhold with 
‘open-ended wrench), grinding off It 
necessary. 


Instaliation: 
Replace sett-locking nut. 

Use washers on both sides, 

Tightening torque’ for car loaded down 
to normal position’. 


Important! 
Thrust strut mounts must always be 
Installed of replaced In pairs, 





* See Specifications, 


311052 


311051 





3112190 REPLACING RUBBER 
MOUNT IN LEFT OR RIGHT 
CONTROL ARM 


Unscrew control arm. 
‘Aluminum control arms must always. 
bbe replaced. 


Instatation 
Replace self-locking nut. 

Use washers on both sides. 
Tightening torque* for car loaded 
down to normal position’ 


‘Suspend control arm from car on @ 
plece of wire (prevents damaging the 
ball joint). 

Pull out rubber mount with Special 
Tools 31 1 051 and 33.9 141/142/144, 


instalation 
Remove grease from rubber mount and 
control arm bores. 

Pull In rubber mount from the bevelled 
side of the control arm. 

‘Same tools as above. 





Removed Control Arm: 
Press rubber mount out and In on a 
press and with Special Tools 31 1 051 / 
052 as well as a pressure pad. 


* See Specifications 
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3112 ... CHECKING THRUST STRUT 
MOUNTS 


{Load the car down to normal position’ 
Measure distance (A) between the rubber 
ant and centering sleeve, using a feeler 
gage blade, 


Specitication: 
Re .01020mm 


1 there Is deviation trom the specification, 
the mount must be replaced «refer to 
3013147 





Important! 
‘Thrust strut mountsnust always be In- 
stalled oF replaced In pals, 


Note: 
‘The hydraulle pressure strut mounts, which 
can be recognized on the plastic clp (1), 
‘cannot be checked. 

‘Both mounts must be replaced, I hud is 
running oUt of a hydraulic mourn. 


+ Reterto Specitications 
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3112 147 REPLACIUNG RUBBER MOUNTS 
IM LEFT OR RIGHT THRUST 
STRUT 


Remove thrust strut - rater to 31 12 080 
Important! 


‘Thrust strut mounts must always be In- 
stalled oF replaced In pairs. 





the rubber mount out In a press 
19 Special Tools 31 1 0$2 /059 a 
thrust place (1), 








Instatation: 
‘uber mount and thrust strut bore must 
be tree of grease. 

The arrow on the rubber mount points to 
the mark on the thrust strut. 


Hydrauile Mounts: 
‘The arrow on plastic clip /1) points to the 
mark on the thrust strut 

‘The special tool must bear on the outer 
‘sleeve of the mount while pressing the 
rrount in, 





Instataton: 
Ensure equal amount of protrusion (A) on 
both sides. 
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3121180 REPLACING BEARINGS 
(WHEEL HUB) FOR FRONT 
WHEEL 


Important! 
Do not reuse the bearing unit after removal 
Unscrew brake disc ~ line remains connected 
(vee Group 34). 





Whee! Bearings 





Pulse gear 
Dust cover 
‘Stub axle 


1 
2 
3 
4 
5 
6 





Pry off grease cap with a screwdriver 
Do not reuse the cap! 





Chisel off lock of collar nut 
‘Unscrew nut with Special Tool 31 2 080, 
Do not reuse the nut! 


Pull off bearing unit with Special Tools 
31.2 102/106/106 and whee! botts (1), 
‘Do not reuse the Bearing unit! 





‘Screw on new collar nut with correct tightening 
torque’ and lock by punching 


When Bearing Inner Race Remains on Stub 
Axle 
Insert socket wrench key and unscrew guard 


Pull off bearing inner race and dust cover Install new cap with # sealing compound** 


with Special Tools 31 2 100/102 





‘Serew on guard (1). 
Install new dust cover (2) 

‘Screw on Special Too! 31 2 110 whole length 
of threads 


‘Slide and pull on new bering unit with 
Special Toot 312 110, 


+ See Specifications 
** Soures of Supply: MWB 
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31.31 000 REMOVING AND INSTALLING 
LEFT OR RIGHT FRONT 
‘SPRING STRUT ASSEMBLY 


Unscrew brake caliper (line remains 
connected) — se Group 34. 

Remove ABS pul sender ~ see Group 34, 
Refer 10 EDC information in Group 37. 


‘Unserew stabilizer push rod, counterholding 
with an open ended wrench, 

Instaiation 

‘Wrench surface on bal pin parallel to the 
sbiorber a 

Roplace salt locking nut 
Tightening tora 








Unscrew bolts 
Installation, 

Clean threads of bores and bolts, 
Ital! bolts with a bolt cement** 
Tightening torque* 


Check for correct installed position, 


+ See Specifications 
** Source of Supply: HWE. 





Lift off cap 
‘Support spring strut, 

Unscrew spring strut mount on wheel house 
Instalavon: 





Important! 
‘Always store shock absorbers standing upright 
{1 shock absorbers are stored laying down with 
piston rods run in, they could cause a rattling 
noite when used again 

Correction. 

‘Store shock absorbers standing upright with 
piston rods run out at room temperature for 
24 hours 


* Soe Specifications 


31-31 




















3131031 REPLACING LEFT OR RIGHT 
FRONT SPRING STRUT 


Remove spring strut - refer to 31 31 000. 
Remove shock absorber for spring strut » 
‘efor to 31 32 001. 

Replace whee! bearings «refer to 31 12 147 


Important! 
‘On cars which had been produced prior to 
Introduction of the standard wheel bearing, 
parts as shown on the parts microtiche 
‘must be replaced In addition to the spring 
strut, 


The standard whee! bearing can be recog: 
nized on bore (1) provided In the middle 
for brake disk Installation, 

















34 31 012 
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LAYOUT DRAWING OF SHOCK ABSORBER WITH MOUNT FOR SEPARATE 
SUSPENSION AND COIL SPRING 
Models 82410 .. MS (ANter Conversion of Standard Spring Strut) 


Upper spring ring 
Ring for hollow piston rod 


1 
2 
3 Coll spring 
4 Lower spring ring 
5 Nut 
6 Cap 
7. Stop washer 
Mount 


10 Rubber mount 
11 Protective pipe 
12 Shock absorber 
13 Screwon ring 

44 Spring strut 











34 31 013 
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3132001 Ira seater 


‘To know whether @ spring strut shock absor- 


Miso retro Service itormaton 370192 
(62) 


Remove complate spring strut 31 31 000- 
‘and clamp in vise with tool 31 3000. 


Press together coll spring using spring ten- 
ssloner 313 121/122. 


Caution! 
‘The too! must grip § spring cols, 




















Installation 
Installation sequence, reer to “arrangement of 
shock 


Check top and bottom base spring mount and 


replace it 
‘The ends of the coll springs must locate in the 
recesses In the top and bottom spring plate 


* Roter to Technical Data 





313150 





313 160 


3231 044 





Unscrew screw-on ring with Special 
Tool 31 3 150. 


Instatiavon: 
Tightening torque’, 


Important 
The M 518 delivered ex factory with 
“wet spring struts”. W they are still, 
Installed, It's always necessary 10 
‘replace both shock absorbers. 

Take off rubber cover. 

Pull off letiered stop shell ~ don't 
reuse It 


Unscrew screw-on ring slowly with 
Special Tool 31 3 160 (to let pressure 
escape In the absorber), 


Instatation 
Replace screw-on ring 
Tightening torque’. 


Pull out shock absorber (1). 


Instatiaton. 
Remove old oll trom spring strut pipe 
@. 

Fill with engine oll** prior to instalta- 
tion of new shock absorber. 

Engine oll s required to carry off heat 
{from the shock absorber to the spring 
strut pipe. 


Important’ 

Single pipe ges pressure tront axle 

Cartridges, recognized on piston rod 

lameter = at least 33 mm (1.299), may 

Not be Instalied with oll- see Service 

Information of Group 37. 

Only store shock absorbers standing 

Lupright. Ht shock absorbers are stored 

laying down with thelr piston rods run 
{this could cause a rattling noise 

when used in car again. 

Correction: 

‘Store shock absorbers standing upright 

with piston rods run out at room tem- 

perature tor 24 hours. 





** See Operating Fluids 
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31.33 001 REPLACING MOUNT FOR 
LEFT OR RIGHT FRONT 
‘SPRING STRUT 


Procedures are identical with those for 
replacing shock absorber ~ we 31 32 001, 


Important! 

1 the installed mount is marked with "+" oF 
2 mount with the same mark must be 

Instaed 

Alto rater to correcting chamber in Group 32, 








3133 100 REMOVING AND INSTALLING 
OR REPLACING COIL SPRING 
FOR LEFT OR RIGHT FRONT 
SPRING STRUT 


Procedures ae identical with those for 
taplacing shock absorber ~ see 31 32 001 


Important! 
Only install pairs of springs on one axle with 
the tame BMW number (1) (located on end 
of spring). 

Reter fo parts microfiche for ero reference 
Of springs to vehicle type and, if applicable, 
special equipment (e.9. air conditioner, sport 
suspension, etc) as wall as dates of introduc 
The BMW number on the spring can be used 
to determine the part number and therefore 
the correct spring fora pertinent vehicle type 
‘according to the parts microfiche. 
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‘Table for Standard Suspension - 5201: 


soma ater correction 
Equipment of overeat 


Scjontes maner 
‘ojused lower 





3193 .., MEASURING / CORRECTING RIDE LEVEL HEIGHT BEFORE 1992 MODELS 
‘Load down car to normal posnion’ 





Measure actual height (A) trom wheel house lower edge (1) to rim flange (2) at center 
whee! height, Determine the mean valve of each wheel afte iting and lowering the car 
ody, and then the mean valve of the axle, 


Determine any deviation trom the nominal ride tevel height valve". 
‘Identity the installed springs «rater to 31 33 100. 


Find correction spring In the table. The numbers are ride level height deviation (nominal 
values In mm) Between the pertinent springs. 


Example: 


‘The car is supplied with coll springs having BMW No. 1 133.333 and Is, for example, 
8 mm too deep due to s0 many optional exira equipment items. 

‘The nominal ride level height" Is reached again by installing springs having BMW No, 
1139 394 (reler to 31 33 100 for Information on determining part numbers). 








Note: 
‘Adaitional ride level height correction by Installing spring rings In diferent thickness Is 
‘ot possible. 











eid | 
1135 «2 
1135 663 
1135666 
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tate tC wo: 
per poe 3132 fr eptites | 











lhe LA ALS 


WA 















1135 102 
1135-103 
1135 106 
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‘Table for Standard Suspension - 52414, 52514, $25, $201, $351 
Reter to page 31-337 for explanations. 


Table for Sport Suspension - $201 
Reter to page 31-3272 for explanations. 
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31.33... MEASURING / CORRECTING RIDE LEVEL HEIGHT SINCE 1992 MODELS, 
Load down car to normal positon” 

Measure actual height (A) trom whee! house lower edge (1) to rim flange (2) at center of 
‘whee! height, Determine the mean value of each whee! after IMing and lowering the car 
‘body, and then the mean valve ofthe axle, 


{In case of deviation trom the nominal value", Install new coll springs - reter to parts 
‘microfiche for Information on determining correct cou springs. 


+ Reter to Specitications 


31.35 000 REMOVING AND INSTALLING 
‘OR REPLACING FRONT 
STABILIZER 


‘Unscrew push rod on lett and right sides 
Instaliavon 

Wrench surface on ball pin is parallel to the 
abiorber axis, 

Replace sel! locking nut 

Tightening torque 





* See Specifications 
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‘TROUBLESHOOTING FRONT AXLE 




















Condition Cause Correction 
Grinding noie (louder in curves) 18 Whee! bearings detective 1) Replace wheel bearings 
Vibration 1) Imbalance of wheel 1) Balance wheols 
) Rim iateral and radia eunout ) Replace rim, i necesary 
€) Tie radia runout €) Match or replace tres 
Steering whee shake 12) Fim tateral and radia runout 1) Replace rim,  necemary 
1) Imbotance of wheels 1) Balance wheels 
€) Shock absorber effect insufficient «Replace shock absorbers 
4) Thrust strut mounts detective 4) Replace thrust strut mounts 
©) Wrong thrust strut mounts insaled 1) Replace thrust strut mounts 
11 Steering oar play excessive 1) Adjust pressure point 
Ratting none 2) Shock absorber cartridge in spring strut loose 12) Tighten srew on ring (check treads) 





1) Ball joint on control arm worn 
€) Ball joint on thrust strut worn 
<4) Stabilizer rubber mounts worn 
©) Ball joints of push rod worn 


1) Front axle carrier mounted loose on body 





) Replace contro am 
) Replace thrust strut 

4) Replace rubber mounts 
«Replace push rod 

1) Tighten (check threads) 
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TROUBLESHOOTING FRONT AXLE 





Condition Cause Correction 





Body swing long time attar driving over rough road 





Body wip when driving over successive rough road surfaces 





Body ri while accelerating Weak shock absorbers ~ see page 31 90/3 Replace shock absorbers 





Wheel jump even on normal road surfaces 











Breaking out (skidding) in curves due to poor track 
holding 
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‘TROUBLESHOOTING SHOCK ABSORBERS 


The condition of shock absorbers can only be checked with a shock absorber tester in car or with a shock absorber testing machine after removal 


Cars with EDC (Electronic Absorber Control) ~ See Group 37 





Condition 


Correction 





‘Shock absorbers knocking (bottoming) 


18) Rubber damper detective 
Db) Weak shock absorbers 


1) Check oF replace rubber damper 
1b) Replace shock absorbers 





‘Shock absorber noise 


4) Shock absorber cartridge loove 


b) Installed shock absorber had been stored laying down 
with piston rod run in 


€) Shock absorbers detective 


2) Tighten serew on ring ~ inspect threads 


'b) Store shock absorber standing upright with piston rod run 
‘out and at room temperature for 24 hours 


€) Replace shock absorbers 





1) Weak shock absorbers 


1) Replace shock absorbers 





Poor handing 
Flat spots on tire treads 


4a) Shock absorbers defective 





1) Replace shock absorbers 





31-0/10 


FRONT AXLE LAYOUT DRAWING 
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3110000, REMOVING AND STALLING 
SOMPLETE FRONT AXLE 


r 
Check tne whet \atanment ater atnation 
‘raler to Group 


Unscrew covers of front wheels. 
Unscrew lef and right collar nuts, 


Instalaton 
Replace the collar nuts, 

Tightening torque". 

[Lock the collars of the nuts In both grooves 
of the shat with a punch, 


Remove the front wheels - refer to Gr. 36. 
Unscrew left and right Brake calipers and 
suspend them from the Body on pleces of 
wire = reler to Group 34. 

Disconnect the ABS wire plug. 

Loosen wires secured to the spring strut. 

Rlemove the stabilizer «refer to 31 25 000, 


‘Unscrew mut (1) on lef and right sides, 


Tightening torque’ 


+ Reter to Specifications 








































ross the tle rod otf using Special Too! 
32'3 090 


Unscrew the nuts and pull the bolts out 


Ht applicable, unscrew the holder for olt 
pipes. 


‘ach Special Too! 000200 he engine 
‘The supports bear on the side panel botts. 


+ Reter to Specitications, 
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Unscrew bolts (1) on left and right hand 
sides. 


‘ager bons 1) one ane ght hand 


et eonw farms aside and secure them 

ing strut with a plece of wire $0 that 
{he bat in onthe spring srt cannot be 
damaged. 


Instatation 
Use washer (2) on the forward bot. 
Tightening torque’. 


Bolt on Special Toots 332111 33.2116 
‘and 33.2 117 with inree w! 
Press output shan out of drive lange on 
Jef and right hand sides. 


+ Reterto Speeitications 






































‘tise Special Tool 31 5110 nto gap be- 
‘twpen case and output shat. 

Pry out eft and right output shafts with & 
Jerk and remove thee. 


Instatation 
Replace circlips of output shana. 

Crelips of output shafts must be heard 10 
‘engage In the front axle fina 


Sappon apng mnt on Wh ad tan an 
sides, unscrew nuts and remove 
struts. 


Instatation 
Tightening torque, 


Unscrew nut on Jef and right hand sides. 


Instatavon: 
Tightening torque" 


Unscrew bots, 


+ eter to Specitications 
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‘Support the front axle carier. 
Unscrew the Bolton left and right sides. 


Instatation: 
‘Tightening torque". 


Unscrew bois, 
Remove the Wront axle carrier towards the 
front. 


brtataton 
Tightening 
Remove and intl eat shel. 
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3111001 REPLACING FRONT AXLE 
CARRIER 


eter to Gr. 32. 
Remove stabilizer» reter 10 31 35 000. 


Unscrew nuts and pull out bolts. 


Instatation: 
Tightening torque’ 


applicable, unscrew holder for oll pipes. 


‘Attach Special Too! 00 0 200 on engine. 
Supports bear on side panel screws. 


+ Reterto Specifications: 

















Unscrew bolts (1) on lef and right hand 
sides. 


Instataton: 
Use washers 
‘Tightening torque’ 


[Unscrew botts (1) on lft and right hand 
Pull control arms aside and secure them on 


‘spring strut wth a plece of wire 80 that the 
‘all joint on the spring strut eannot be 
‘damaged. 


Instataton 
{Use washer (2) on the forward bot. 
Tightening torque’ 


LUnserow nut on let and right hand sides. 


Instatation 
‘Tightening torque’ 


Unscrew bolts, 


+ eter to Speciications 
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‘Suppor the front axle carrier 
Unscrew the Bolt on left and right sides. 


Installation: 
Tightening 


‘Unscrew botts. 
Remove the front axle carror towards the 
‘ont. 


Instaliaton: 
Tightening torque". 
Remove and install heat shield. 
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3112000 REMOVING AND INSTALLING 
LEFT OR RIGHT CONTROL, 


Remove output shat - eter 10 31 60 000. 


Unscrew nut 


Jnstataton 
Replace th sit soching mt 
‘Tightening torque’ 








Press the control arm otf using Special 
Too! 31 2 180. 








4 spptcabie, unscrew tne ri 
‘Press the bail Joint off of the control arm 
‘using Special Too! 32 2040. 


Replace the stocking mat 
Tightening torque’, 





+ Reter to Speciiestions 
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3112086 REPLACING HOLDER FOR, 
CONTROL ARM 


important! 
‘Aner installation: 

(Check output shatts for correct engage- 
iment In front axle final drives 


Unscrew bots (1) 





Instaliation: 
Use washer (2) 
Tightening torque" 


the forward bot 





Punch mark center of control arm, 


+ Reter to Specitications: 






































ull holder oft of contro! arm using Special 
Toots 31 2 15% and 00 7 $00. 


om 
RReplee ruber mount «rele 192112 190. 
[Anrays replace lon right rubber mounts 
{tnd Use roDber mounts of same make 
{appears on mount). 


‘Coat controt arm journal with approved 
pecan 


Instataton: 
Holders are marked with 

or lon hoiger oF 

A. for right hider 

Centering bores (larger diameter) tace 
own 


+ eter to Specifications 
“Source ot Supply: BMW Parts 
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‘Attach Special Tool 31 2 153 in the bore of 
the control arm. 

Pull the bracketmount onto the control arm 
sing Special Tools 31 2 152/154 and 
00701 


Noto: 
{1 the threaded rods are too shon, the 
‘mount must be pulled on wth the help of 
two nuts. 

‘Aner the mount has been pulled on approx. 
{ge Specht Tot 007 fa canbe ase 


Pull the bracketimount on up to distance 
W. 

‘The mount must be free of tension when 
measuring the distance - loosen the special 
{oot 


Measure distance A atthe bottom of the 
‘control arm from a perpendicular tine of 
‘the mount eye to the edge of the machined 
bore In the control arm, 


421703 + 0.3 mm 








{om the bracket to the front axle carrier 


‘Tightening torque" 
‘Load the ear down to normal position’ 


Immediateny 
Leave the car in normal position at least 20 
minutes and avoid bottoming of the sus: 


pension. 
‘The bibricant will have evaporates afer 
‘about 30 minutes and the control arm wit 
[Height and be correctly postioned in the 
‘rubber mount 


+ Reter to Specifications 
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3112 130. REPLACING RUBBER MOUNTS: 
FOR CONTROL ARM 


Important! 
‘ANways replace the le and right rubber 
‘mounts and use rubber mounts of the same 
‘make (Identification on mount 





Remove bracket for control arm - eter to 
3112086, 

Press rubber mount out of the bracket 
using Special Tools 31 2 131/133. 


Jnstataton, 
Check the instaiied position! 

‘Mark (1) on the rubber mount must be 
aligned with mark 2) on the bracket 
The bracket and rubber mount must be 
{tee of grease. 


‘Apply the rubber mount atthe bevelled side 
Of ihe bracket and press It nto distance 
(A) using Special Toots 31 2 131/133. 


As 18203mm 


Important! 
Larger protrusion (A) of the rubber mount 
‘must be on the side ofthe bracket with the 
larger dlameter centering bores. 


Ae 18103 mm 


+ Reter to Specifications 
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31.21 090 Replacing left or right swivel 
Deering” em 


Caution! 
‘Afior assembly: 

Check that output shafts are correctly located, 
‘infront axle atferental 


Remove whee! hub (driver flange) 31 24 121. 
Remove ABS impulse sensor 


Unscrew nuts (1). 
Installation instruction: 
selt-focking nut. 
Asta washer (2). 
‘Tightening torque 32 21 3Az” 


Press off track rod with special tool 323.090, 


Jnstatiation instruction: 
‘Remove grease trom pin and bore, 


* Reter to Specifications, 



































Remove cirlip. 
Do not remove the beoring because a new 
Dearing has to be installed. 


Installation instruction: 
{natal bearing in wheel hub 31 24 151. 


Untasten nut 
{nstatation instruction: 


Roplace set-locking nut. 
Tightening torque 31 12 5AZ", 


ress control arm off ewivel bearing with spe- 
‘lal tool 312 180 


Knock dust cover sleeve (1) off swivel bearing. 
Remove protective plate (2). 


Installation instruction: 
W necessary, replace dust cover sleeve (1). 


* Reter to Specifications 
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Untasten and remove screw (1) 


Installation instruction: 
Install washer (2). 

Screw (1) must make positive contact withthe 
retaining web (3). 

‘Tightening torque 3131 3Az", 


Use hammer to knock swivel bearing off 
‘pring siut. 


* Rater to Specifications 


tent whee! 
31 21121 Rapacing tat coh whee!) 


‘The work is identical to Replacing Bearing on 
Whee! Hub 31 21 151 


Caution! 
When the driver flange is removed, the wheel 
bearing is destroyed, It is always necessary tat- 
Mita new one. 
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3121151 REPLACING BEARING OF LEFT 
(OR RIGHT WHEEL HUB (ORIVE 
FLANGE) 


Remove output shat - rater to 31 60 000, 
Remove brake disk - refer to Group 34. 


‘Secure the control arm to the tront axle 
carigt with one bolt 
‘Apply Special Too! 31 2 191. 


{Attach Special Too! 31 2 190 on the te rod 
‘arm and bolt atthe brake caliper mount- 


{ng points. 
‘Press the drive flange out 
the special tool. 


Remove the cirlip. 
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Pull the arive tlange in using Special Toots 
33.3261 and 33 4 047/048, 

‘Install the output shaft and brake disk, 
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‘SPRING STRUT ASSEMBLY DRAWING. 
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21. 091 Replacing left or right front 
Spring tut shock absorber 


To know whether a spring strut shock absor- 
‘ber han to be replaced, it must either be 
checked installed with 





{esting machine. 
‘Also reter to Service Information 37 01 92 
(62) 


When replacing a spring strut shock absorber, 
‘always ensure thatthe replacement unit is 
‘marked with the same code (K) as the old 
‘hock absorber 


Romove tront wheel, see 36 10 300. 
Remove stabilizer bar, see 31 35 000, 

Remove brake caliper and tie up, (do not sever 
‘brake line), refer to.34 14 





Caution! 
‘Afior assembly: 

‘Check that output shafts are correctly located 
In front axle ciferential 


Unscrew nuts (1) 
Installation: 

Replace selt-locking nut 
Install washer (2). 
‘Tightening torque 32:21 342" 


ross off track rod with special too! 92:3 090. 


+ Roter to Technical Data 



































263108 





Unscrew bolts (1), 


Instatation: 
Fit washer (2) tothe front screw. 
Tightening torque 31 12 BAZ”. 


Untasten and remove serew (1), 


Inatatation: 
Install washer (2). 
Screw (1} must locate in bore of retaining web 


oe. 
Tightening torque 31 31 Az" 


Suppor swivel bearing 
Use'a plastic hammer to Knock the swivel bear- 
ng off the spring strut. 

To prevent damage tothe propelier shaft, 
tower the swivel Bearing until the spring strut 
‘s freely accessible. 


[Unscrew nuts and remove spring strut. 


Installation: 
‘Tightening torque 31 1 1AZ", 


* Reter to Technical Data 
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Clamp special too! 31 3.121) 122 on the jaw 
‘support in the vise. 


Caution? 
Do not squeeze together guide bore, 


‘Tako up spring strut shock absorber in the 
‘special too! and compress the coll spring. 


Unscrew nut with special too! 31 3 170/210 
(exchanging wrench socket i necessary) and 
{ake off spring strut shock absorber. 


Instatiation instruction: 
Replace sel-iocking nut 
Tightening torque 31 31 247", 


Instaliation instruction: 
‘Check rubber damper with protective tube and 
spring rings, replacing f necessary. 

Note installation sequence, see arrangement 
‘of spring strut shock absorber 

Ends of springs must locate In the recesses in 
the plate spring. 


+ Roter to Specifications 
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3133001 REPLACING LEFT OR RIGHT 
‘SPRING STRUT MOUNT 


‘The procedures are identical with those for 
“Replacing Spring Strut Shock Absorber” 
im 3t a4 on. 














31.93 100 REPLACING COIL SPRING FOR, 
LEFT OR RIGHT FRONT 
SPRING STRUT 


‘The procedures are identical with Mose for 
° ‘Spring Strut Shock Absorber” 
int 34 031. 


Important 
‘Only install pairs of springs on one axe 
Wi the same BMW pant number (1) (tound 
‘on end of the spring). 


Refer tothe Parts Microfiche fora survey 

Ot springs according to vehicle types and, 

iWappticabe, special equipment such as ai 

‘conattoner, sport suspension, etc. as wel 
Introdueilon dates. 
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3133... MEASURING / CORRECTING RIDE LEVEL HEIGHT 
=a {Load down car to normat position’. 
Measure actual height (A) trom whee! house lower edge (1) 10 rim flange (2) at conter of 
A 


ae er i ais cate ce 
B : 





‘body, and then the mean valve ofthe axle, 


1m case of deviation trom the nominal value, Install new coll springs «refer to parts 
‘lerotiche for information on determining correct coll springs. 





— 








+ Reterto Specitications, 
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31.38.000 REMOVING AND INSTALLING. 
FRONT STABILIZER 


Unscrew left and right nuts, 


Instatation 
‘Tightening torque’ 


Unscrew lott and right nuts 
Remove the stabilizer 


Instataton 
‘Tightening torque’ 


* eter to Specifications 
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31 50 000 Removing and installing or Unfasten nuts (1) and screws (2). 


‘replacing the front axle dif- 


ferential Instatiation instruction: 
‘Aways replace sealing ring (3). 
Removing input shaft from tront axle atten: ‘Tightening torque 31 80 6AZ" 


tial, see 26 20 000. 
Removing left and right output shafts, 
‘see 31 60.000. 











Atach engine to special tool 000 200. The sup- 
‘ports locate against the screw connection of 
{he side wait 


Press front axle difleential away from engine 
fll sump and remove by lowering downwards 




















Unscrew nut Wnecessary, replace sealing ring, 
Lit engine using special too! 00 0 200 and turn see 31 51018. 
‘otent (1) outwards, 





Untasten screw and drain off transmission ol, Running-in note for exchange or repairs tothe front axle ditferentiat 


Installation instruction: ‘The runningsin rules and the ol change interval for new vehicles apply. 
‘place sealing rings (1). Fill wth trans- ‘Up to 1000 km: max. permitted roadspeed = 2/3 of top speed. 
mission ol ‘Alabel or tag should be provided to remind the driver. 


‘Tightening torque 31 50 242 /3Az". 


+ Reter to Specifications 
**Reter to Consumables Specifications, * Reter to Specitications 
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asroo 


3151 010 Replacing shatt seal for 


in flange on front axle dif- 
ferential . 


Removing input shaft from front axle differen 
Wal, 300 Gr. 26. 


Lever out retaining plate (1) 
‘Mark the position of the nut on the shaft with 
punch marks. 


Use special too! 23.0020 to brace the input 
shaft and untasten nut 
Remove input flange. 


Caution! 
Han input flange is badly worn, it must be re 
Placed, soe 31°51 512. 





‘Shaft seal with special too! 00 5 010 abziehen, 


Caution! 
Bo not damage the bush inthe shat. 





























Dip the shat seal (1) n ot” and drive firmly 
home with special tool 31 § 120 /00 5 500. 


Clean and th input tlange. 
Tighten nut until puneh marks on nut and 
‘shaft are aligned with each other. 


Caution! 
‘Under no circumstances tighten the nut be- 
Yyond the punch marks since ts otherwise 
ecessary to replace the clamping sleeve: see 
3151 512 Replacing Input Flange. For this, the 
punch marks should be aligned before start- 
Ing work. 


Replace retaining plate (1) 
‘Top up oi” in tront axle cterentiat, 


* Refer to Consumables Specifications 
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3151015 REPLACING SHAFT SEAL FOR 
LEFT OUTPUT SHAFT 


Flemove output shatt «refer to 31 60 000. 


S| Lever the shatt seal out with hep ofa tie 
ron. 














ip the shaft seal In gear tube and drive it 
{nas far as the stop using Special Too! 
331270, 














3151020 REPLACING SHAFT SEAL FOR 
RIGHT OUTPUT SHAFT 


The fare the same as those 16 
procedures aretha same, 2 
in 31 81 015, 
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3151 060 REPLACING RIGHT FRONT 
AXLE FINAL ORIVE O-RING. 


‘The procedures are identical with those for 
“Removing Front Axle Final Drive” In 
131 50 000. 

















sass 





3181065 REPLACING RIGHT CONSOLE 
O-RING 


Remove right output shan «refer 10 
31 60 000, 


Unscrew the bolts and remove the console, 
instalation: 


Remove washer (1). 
‘Tightening torque’. 


Replace O-ring (1), 


Instalation. 
Dip the O-ring in gear tube. 


+ Reter to Specifications 
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31.51 512 Replacing input flange 
= Front axle ditterental removed - 


Unscrew bots 
Remove cover and shim 


Lover out 





Use special too! 00 2010 oF 00 2 000 to deter- 
‘mine the friction torque of the drive pinion 
bearing and note down result. 


‘Use special too! 23.0 020 to brace the input 
flange and untasten the nut 
Remove input flange, 






































Remove shaft seal with special too! 00 § 010 


Caution! 
Do not damage the bush inthe shat. 


Drive drive pinion off inner bearing race of 
‘outer bearing with plastic hammer oF force off 
‘with press itnecessary 

Replace clamping sleeve (1), 


ull drive pinion onto inner bearing race with 
‘special tools 32 2 032/33 4070 and 23 1 300. 


Dip shatt seat (1) in ol” and drive temiy home 
‘with special toot 31 § 120/00 § 800. 
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Clean new input ange, attach and tighten the 
‘new nut with special foo! 23 0 020 toa tighte- 
fing torque of 31 52 1AZ" 


Use special too! 0 2 010 or 00 2000 to 
‘measure the triction moment. Gradually 
tighten the nut until the fltlon moment 
reaches the specified value » 20 Nem tor the 
how shaft seal 


Caution! 
Wthe nut was tightened too far, replace the 
clamping sleeve. Loosening the nut to adjust 
the friction value Is not permitted. 


Replace tab washer 
Install dtferential housing 

Clean sealing face of housing and cover and 
Coat with sealing compound 

Screw down cover to tightening torque 
3180 6Az. 


Top up olin front axle ditferentia. 


+, Rater to Specifications 
‘Rater to Consumables Specifications 
* Source of Supply: BMW Parts Service 
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31 53.080 REPLACING RIGHT OUTPUT 
‘SHAFT BEARING (IN CON- 
) 


Remove right output shaft - refer 10 
131 60.000. 


‘Unscrew the bolts and remove the console, 


Pull the bearing out together with the shat 
‘eal using Special Tool 00 8 550. 


Press a new bearing in using Special Too! 
231390. 


+ Reterto Specifications, 
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Dip new O-ring (1) In gear tube and put 
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nat ees 




















31 60.000 Removing and installing or 
replacing let or right output 
st 


‘Aner assembly: 
‘Check that output shafts are correctly located, 
‘in front axe diferent, 

Check oll evel. 


Caution! 
Wan output shan without web Is replaced with 
‘an output shaft with web (A), & new detent 
"must be installed on the engine mounts «in ac 
ardance with Parts tim on the appropriate 


Remove cover on tront whee! 
Untasten collar nut. 


{nstalation instruction: 
Replace collar nut. 

Tightening torque’ 

Peon (secure) the colar on the nut with a 
punch in both grooves of the shart. 


* Reter to Specifications 





























‘Unscrew bolts (1) 


Instatiation instruction: 
Fit ataks (2). 
Tightening torque’ 


Unscrew bots (1) 
oll control arm to one side and secure 10 
Spring strut with wie to ensure thatthe Ball 
{pint on the spring strut 's not damoge. 
Instaliavon instruction: 


Fit washer to the tront screw (2, 
Tightening torque" 


* Reter to Specifications 


31-61 





10/1 


1 
a 























‘Screw on special tool 33 2 111/116/117 with 3 


wheel studs. 
Press output shat out of left and right sides of 
river Mange, 


nstatation instruction 
Screw on special too! 332 1161116119 with 3 
wheel studs. 

Pull output shatt into the driver flange. 


‘Slide special too! 315 110 into the gap be- 
{ween housing and output shaft. Lever out let 
‘and right sides of output shaft with a jolt and 


Instatiation instruction: 
‘The snap ring on the output shaft must aud- 
‘ly locate inthe front axe ctferential 





Caution! 
‘The retaining ring on the output shatt must ab 
ways be replaced. 


W necessary, replace shat seal, see 31 51 015. 
































‘one constant vel- 
(outer) on the out- 


31 00.020 Replac 


put 
‘Remove output shaft 31 60 000. 


‘Clamp output shat in vise with aluminum 


jaws, 
Untasten both clips and remove goiter, 


Use a plastic hammer to drive the constant vel. 
‘ety Joint off the spline shart. 


Remove retaining ring (1), adapter ring (2), 
plate spring (3) and gait (4). 
Clean apline shaft, 















































‘Slide on new gaiter (4) 
Fit new plate spring (3) and new adapter ring 
{@)-- note installation position. 

Insert new retaining ring (1) in the groove. 


Apply approx. 2:3 of volume of grease from 
the bI Ue tube in the new constant velocity 
Joint 

Distribute the remaining grease in the gator. 


Caution! 
‘Only use grease from the blue tube. 


(Use a plastic hammer to crive the constant vel. 
‘city Joint on to the spline shaft unl the re- 
taining ring engages In Is functional position. 


Fit gaiter to constant velocity Joint and move 
‘spline shat in to installation position. 
Insert screwdriver between gaiter and spline 
‘shaft and vent constant velocity joint. 
‘Secure gaiter with new clips 
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3160030 iter on the 
Output ss foe 


Work i identical to 31 60 020 - Replacing Con- 
‘stant Velocity Joint (outer). 


Caution! 
Clean the constant velocity joint thoroughly. 



































31 60 095 Replacing both gaiters on 


Remove constant velocity joint (outer), 
31.60.02 


Untasten both clips on inner joint and remove 
goiter, 


(Do not diamante the joint 


‘Clean the joint thoroughly. 
Insert approx. 23 of the volume of grease in 
the two w (1 @ tubes into the joint. 
Distribute the remaining grease in the new 
goiter. 


Caution! 
(Only use grease from the white tubes. 


‘ove garter on joint ang on spine shart into in 
stalation position. 

insert screwdriver between gaiter and spline 
‘shaft and vent joint. 

‘Secure gaiter with new clips, 
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TROUBLESHOOTING FRONT AXLE 





Condition 


Cause 





ringing noise (louder in curves) 


Vibration 








‘Acceleration or overrun noise 


Ol oss 


* Reter to Operating Fluids 





'8) Whee! bearings faulty 


18) Imbalance of wheels 
'b) Rim lateral and radial runout 
) Tire radial runout 

4) Output shatt fautty 


4) Imbalance of wheels. 
'b) Rim lateral and radiat runout 

¢) Shock absorber effect insufficient 
4) Control arm mounts faulty 

‘¢) Wrong control arm mounts installed 
1) Excessive steering gear play 

19) Output shatt faulty 








2) Balance wheets 
) Replace rims i necessary 

©) Replace shock absorbers 

@) Replace control arm mounts 
‘) Exchange control arm mounts, 
‘Adjust pressure point 

8) Replace output shatt 





'2) Control arm bail joint worn 
) Stabilizer rubber mounts worn 

¢) Thrust strut ball joints worn 

1) Front axle carrier mounted loose at body 


#) Backlash excessive or insutticlent 
') Radial ol! seal leaks 
'b) Vent plugged 

¢) Wrong olf grade 








2) Replace contro! arm 
) Replace rubber mounts 
‘¢) Replace thrust strut 

{) Tighten (check threads) 


8) Adjust backlash 
) Replace output shatt 


@) Adjust backlash 


8) Replace radial oll seal 
) Clean vent 
'¢) Replace front axte final drive ol 
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Condition 


‘TROUBLESHOOTING FRONT AXLE 


‘Cause 





Boy ing tong tne ater crving car over rough 





Body wip when driving car over successive rough 
road surtaces 





Car breaking out while breaking 


‘Breaking oUt (skidding) In curves due 10 poor track 
hotaing 


‘Weak shock absorbers - refer to troubleshooting 
shock absorbers on page 31-9003. 


Replace shock absorbers. 
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The condition of shock absorbers can be 
checked with a shock absorber tester or 
na shock absorber testing machina 


TROUBLESHOOTING SHOCK ABSORBERS 





Conaition 


Cause 





Shock absorbers knocking (bottoming) 


‘Shock absorber nolse 





Flat spots on tire treads 








'8) Rubber dampers faulty 


1b) Weak shock absorbers, 


|) Newly Installed shock absorbers had been 
stored laying down with piston rod run in 


b) Shock absorbers tautty 


Weak shock absorbers 


Shock absorbers faulty 





48) Store shock absorbers standing upright wit 
piston rod run out and at room temperature 
for 24 hours 


') Replace shock absorbers 
Replace shock absorbers 


Replace shock absorbers, 
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GENERAL INFORMATION 


‘Steering Gear: 

The steering gear could be damaged trom Impact forces Ita car Is involved in an. 
‘accident or operated under conditions similar to an accident. There must always be 
Ccontormance with factory specifications in the Interest of safety ~ reler o Service 
Information 32 01 88 (628) 





‘le Rod Joint: 
Roter to Service Information 32 03 67 (733) lor an evaluation of wear on ball joints 


Servotronie: 
Troubleshoot with BMW DIAGNOSING SYSTEM - refer to Car Electric/Electronic Tet 
Pian, 


‘Airbag: 
Troubleshoot with BMW DIAGNOSING SYSTEM reter to Car Electric‘Electronic Test 
Pian. 


us: 
‘The rear wheel 109 can be adjusted, 


Electrie Steering Whee! Adjustment: 
‘Troubleshoot with BMW DIAGNOSING SYSTEM - refer 1o Car Electric Electronic Test 
Pian. 


Car with Intertock System: 
‘The function must be checked if a component of the interlock system had been remov- 
{4 and installed or the installed position of the interock cable was changed - refer to 
33.32 170. 
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GENERAL INFORMATION AND 
DEFINITIONS 


Toe 
{8 the reduction in distance of front of front 


‘wheels to rear of front wheels. Toe pre- 
wheels from running apart wife 








Foe 18 measured In “straight ahead posl+ 
ton’. 


Toe ditterence angie 


the angular position of the wheel on the 
side of a curve to the wheel on the out- 
side of a curve when driving Ina curve, 
‘The steering Is designed that the angular 
Position of the wheels changes as steering 
Jock progresses. The toe difference angle 
‘roviges information on the pertinent oper- 
‘ation of the steering trapezoid for lft oF 
fight steering tock from the center postion 
‘Accorrectly adjusted toe dlference angle 
‘produces equal values for eft and right 
lock In due consideration for tactory 
tolerances. 


2 = Toe atierence angle 
1D. Turing circle center point 





























Camber 
{athe inclination of the whee! from the 
perpendicular 


ing pin inclination 


‘8 the angle, by which the king pint i tn- 
lined inward trom a perpendicular tine to 
the lateral axis ofthe ear. 

‘The king pin inctination produces returning 
forces, which return the rod wheels and 
‘steering wheel to straight ahead after drv- 
Ing through a curve or around a comet. 


Camber and king pin incination determine 
the focation of the whee! contact point with 
the road surtace.. 

King pin incination reduces the leverage, 
fon which frictional forces are engaged. 
‘which makes i easier to turn the whovis to 
left oF right lock. In adation, the jolts trom 
rough road surfaces do not have so strong 
Intvence on the steering. 


* The “king pin” is equal to a tine through 
‘the center point of the spring strut 
‘mount and control arm ball Joint. 
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sra20%8 








Caster 


Inclination ofthe king pin" forward 
‘irection a8 seen trom the side, 





‘The wheels are pulled and not pushed be- 
‘cause of caster, In a similar manner to 
‘king pin inclination, when driving n curves 
‘F around corners returning forces are pro- 
‘duced to help return the wheels to straight 
‘ahead position, 


Geometrical axis 1 


{the bisecting tine ot an angle trom the 
total rear whee! toe. 

From whee! measurements are taken in 
raterence to this axle 





‘Symmetrical axis’? 





'@ conter tine running through the front 
‘and rear axles. 


* The "king pin” Is equal to a tine through 
the center point ofthe 





af }-4 
Ut 








Positiv (+) 








Negativ (-) 





Whee! oset 
a he angle, by which one front whee! 


ts 
\isplaced more toward front or rear than, 
the other tront wheel 


King pin offset / scrub radius 
he distance trom the center of the point 





+ The "king pin Is equal to a tine through 
the center point of the spring strut 
‘mount and contro arm bail jolnt. 
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3200 150 CHECKING WHEEL ALIGNMENT WITH ELECTRONIC TESTER (with KOS) 
Requirements to be tullled prior to checking whee! alignment 


‘Good, untiorm tre treads. 
Speciiied tre pressure" 

‘Whee! rims in pertect condition’ 
‘Specitied whee! bearing play” 

Car loaded down to normal postion’ 
Specitied ride level height” 


[Aiways check wheel alignment only with » recommended e@ctronk tester (see Work 
‘shop Equipment) and also usovturntables on the roar wheel. 


+ Reter to Specincations of Gr. 3132336 
* Reter to Serviee Information of Gr. 36 


12 Toe 
2= Camber 

3 = Caster (with 10° or 20" whee! fock) 

‘4 Toe aiflerence angle (with 20° whee! lock) 
‘5 = Wheel offset 

= Camber 

7/4 Rear whee! postion 

toe 

9 = Geometrical axis 
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32 00 610 Adjusting front axle (with 
kos) 


Adjust tow-in and toe-out angles. 
Set steering gear In straight ahead position 
{marks on casing and steering shaft must 
agree). 


‘Loosen both clamping screws of tie rod. 
Adjust toe-in of left and right wheel by turning 
the threaded sleeve tothe specified setpoint 


Installation note: 
Make sure the ball joint is not twisted. 
For tightening torque" 


‘Adjust toe-in of lett and right wheel by turning 
{he ie rod to the specified setpoint’ 


Instalaion note: 


‘Make aur the Bal joint i not twisted. 
For tightening torque" 


* eter to Technical Data 














32.00 680 Aetesting reer ane (uth 


im 
Loosen nut. 

‘Agjust town on left and right whee! by turning 
{he eccentric screw to the specified setpoint’ 


* Rotor to Technical Data 
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3200 ... CORRECTING CAMBt 





Eccentric mounts can be Installed to cor- 
‘eet the front axle camber by a 30, when 
oviation Is caused by the summary of 
Unfavorable tolerances. 


Important! 
‘This measure must never be applied to 
‘eliminate changes inthe axle geometry 
‘caused in an accident. 


Example: 
Nominal camber valve er 
‘Actual camber value - 0" 
Correction added +00 


Now actual value 





Correction mounts are marked with “+” oF 
"=" next to the stud. 

Replace spring strut mounts «refer to 
3133 ant, 





TROUBLESHOOTING FRONT WHEEL ALIGNMENT 








Condition Cause Correction 
1 Toe deviation '@) Car not in normal position ‘8) Ride level height, see Specifications of Group 31 
) Tle rods) bent 'b) Replace tle rod(s) 


2 Camber deviation 
Camber Is given by design and cannot be 
adjusted. 


3° Caster deviation 
Caster is given by design and cannot be 
adjusted. 


4. Toe aitterence angle deviation 


) Track arm on spring strut bent 
9) Tle fod ball joints worn 
(¢) Rubber mount in control arm faulty 


{¢) Replace track arm 
1) Replace tle rod{s) oF ball joints 
) Replace rubber mount 








'8) Rubber mount in control arm faulty 
1) Control arm detormed 

c) Spring strut detormed 

1) Guide joint worn 

) Spring force Insutticient 


‘Front axle carrier detormed 
9) Spring strut mount holder detormed 
1) Distortion in tloor assembly (engine carrier) 
1) Unfavorable summary of tolerances 


Ride level height, 880 Specifications of Group 31 
1) Replace tront axle carrier 





2) Rubber mount for thrust strut faulty 
bb) Thrust strut deformed 
©) Control arm detormed 
9) Spring strut deformed 
{@) Wheel nouse deformed (spring strut mount) 
{) Distortion in loor assembly (engine carrier) 








‘Assuming camber and caster are correct 
8) Tle rods not adjusted uniformly 
) Track arm on spring strut bent 


1b) Replace track arm 





‘Assuming front wheels have equal single toe to 
geometrical axis: 

4) Front axle carrier detormed 

) Engine carrier deformed 

¢¢) Control arm deformed 

4) Thrust strut detormed 








{¢) Replace contro! arm 
1) Replace thrust strut 
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TROUBLESHOOTING REAR WHEEL ALIGNMENT 











‘6 Camber deviation 


'b) Rubber mounts on rear axle carrier faulty, 
‘¢) Rubber mounts on final drive fautty 
4) Silent blocks In trailing arm faulty 


@) Distortion In oor assembly 


Cause Correction 
') Car not in normal Ride level height, ‘of Group 33, 
Gur at nares pation a height, see Specifications of Group 





1) Rear axle carrier displaced laterally 
) Distortion In for assembly 


') Car not in normal position or spring force 
Insutticlent 


b) Rubber mounts In rear axle carrier faulty 
) Rubber mounts on final drive faulty 

4) Silent blocks In tralling arm faulty 
@) Rear axle carrier detormed 

1). Trailing arm deformed 
9)-Untavorable summary of tolerances 








‘Check / replace rubber mounts on rear axle carrier 
'b) Repair body 





«Fide level height, se Specitcations of Group 33 


b) Replace rubber mounts 
‘¢) Replace rubber mounts, 

1) Replace silent blocks. 

'e) Check oF replace rear axte carrier 

















‘32 13 006 Filing ana bleeaing power 
steering 


1. Fill with engine stationary 
Fill ol container to dipetick mark "MAX" 
©F to A = approx. 25 mm below the edge 
with hydrate ful") 


2. Bleeding 
‘Start engine. 
‘Turn steering whee! to lft and right locks 
twice each way 


3. Oil level check with engine stationary 


18) Without level regulation: 
fl up to "MAX" mark 

b) With level regulation: 
Litt rear axle until wheels are suspended. 
‘tier 2 minutes, the oll evel should be 
‘max. 5 mm over the base of the screen, 


Correct ol evel as required with engine 
stationary. 


‘On ASC » T vehicles, see 34 00 040. 


+ Reter to Specitications 





3213014 ADJUSTING PRESSURE POINT 
IM POWER STEERING GEAR 


Requirements: 
Steering gear and mountains of steering 
column In perfect condition, 


Unscrew the nut. 
ross the te fod off of the steering drop 
‘arm using Special Too! 32 2 040. 


Instatiaton 
Replace the sei-tocking nut. 
Tightening torque" 


Set ine steering gear ui straight ahead pos!- 
tion (marks on spindle and casa), 


Ln the BMW emblem out or remove the 
‘airbag unit reter to 32 94 020. 

‘Turn the steering wheel counterclockwise 
about one turn, 

‘Mount Special Toot 00 2 000, turn the steer- 
Ing wheel clockwise past the pressure 
ont and read the frictlon torque. 


Reter to Speeitications 





Adjusting: 

‘Turn the steering wheel counterclockwise 
‘about 1 turn trom straight shead position, 
Loosen nut (1) on the steering gear and 
turn adjusting screw (2) until the speciied 
{tiction torque’ is reached while passing 
the pressure point 


Instataton: 
‘Tightening torque tor nut. 
Recheck the pressure pole. 


‘Steering Gear Removed: 
‘Mount Special Too! 32 1 000 on the spindle 
‘and apply Special Too! 00 2 000. 

‘Adjust 88 described above. 


+ Reter to Specitications 


32-13/3 





3213.060 REMOVING AND INSTALLING 
POWER STEERING GEAR 


‘Suck the hydraulle Mud out of the tank — 
‘don't rouse it 


Installation 
Fill and bleed the hydrauile system «refer 
to 32 16 006. 


Cars with Airbag 
Remove the steering wheel 
32 33 000. 





Ball-and-nut Power Steering: 
Unscrew nut 

ha Ue Tod off of the steering drop 
‘arm using Special Too! 32 3040. 





Instatation 
Roplace the set-locking nut 
Tightening torque’ 


Unscrew bot 
Push the universal joint off of the steering 
ear, 


Instalation 

The bolt must be In the locking groove of 
steering stub. 

Tightening torque’ 





* Reter to Specitications 





Instataton 
Check the straight sheed position of the 


‘oF clockwise as far as lock and then back 
‘about 1.7 turns until the marks are aligned. 


Unscrew the hydrautc pipes. 
ug the bores with dust caps. 
applicable, pull the plug otf of the conver: 
ter or Servotronic. 


Instatabon 
Replace seals. 
Tightening torque’ 


Unscrew bolts (1 and 2) 
Remove the steering gear 


Instatabon 
Tightening torque’, 

on 

Bolt (onty use grade 10.9) 
Washer 


Bushing 
Nut (replace) 


* eter to Specitications 









‘Rack-and:pinion Power Steering: Remove the bolt and disconnect the joint 
Remove the iront whoals -relet to Gr. 96, {rom the steering gear. 
‘Unscrew left and right nuts (1) 


Instataton, 
‘The bol must be located In the groove of 























‘Unscrew return pipes (1) {rom the steering 
‘er. 











+ eter to Specifications + Reter to Specifications: 
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DESIGN AND DESCRIPTION OF BALL ANO NUT POWER STEERING. 
The housing contains » complete mechanical steering gear, the control valve and 


‘Sector shaft permits zero-play adjustment with an adjusting screw. 
{In neutral position of valves (4 and 8) the oll low delivered by the pump passes 


Steering Wheel in Neutral Position 


‘Ql lows trom the impeller pump into the worm head, through 19ed grooves (9 and 10) 
{0 radial grooves (11 and 12), From here via connecting bores to the right and let 
Cylinder chambers and via opened return flow grooves (13 and 14) Back to the ol tank 
‘The valve Is also Iustrated In cross section. 


15 = Pump 
16 OW tank 

17 = Pressure relief vatve 
18 = Control valve 


32-13/6 
‘Steering Whee! Turned Clockwise, 


atv platon 41s apace to the right and led groove (2) opened. Valve piston (5) 
10 the lel and feed groove (10) closed~Znis lets the oll ow Into the right 
Eylinder chamber, Ol! inthe lf eyinde! cromber Is forced out ard Rows Deck i 
the oll tank 











SRR 


Ny 


ons 
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‘Steering Wheel Turned Counterciockwise: 


Valve piston (5) Is displaced to the right and teed groove (10) opened. Valve piston (4) 
is displaced to the left and feed groove (8) closed. This lets the oll flow Into the let 

‘chamber. Oil inthe right cylinder chamber Is forced out and flows back Into 
the oll tank 
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SERVOTRONIC 


Components: 
Electronic speedometer 

‘Controt unit (installed in A pillar) 

Electric/hydraulic converter (bolted on steering gear) 


Design: 

The speed signal from the speedometer is evaluated in the control unit and put out to the 
‘converter in form of electric pultes. The converter regulates the flow of oil out of the reection 
‘chambers into return flow. 


Description 
Turning the steering wheel clockwise causes the right valve piston (6) to move. This lets theo} 
{ow into the right cylinder chambor (12) a1 wall as via the right check valve (8) into the right 
reection chamber (4) 

‘When the car isin “parking” state (there are no speed signals from the speedometer), converter 
valve (3) remains closed and the oil continues to flow via both orifices (10-and 11) to the left 
_Fesction chamber (5). The closed left check valve (9) prevents the oil from flowing into the 
‘Pressureess lett cylinder chamber (13) which is connected with return flow. Since there is 
‘equal pressure in both reaction chambers (4 and §), there is no counterforea (no reaction) on 
the steering wheel, The steering wheel is easy to turn, 

When driving fast on “highways, the converter valve 1s wide open and the oi flows from the 
‘ressurized right cylinder chamber (12) via the right check valve (8) right orifice (10) and 
‘converter(3) to return flow. The right reaction chamber (4) then has full pressure, while the 
left reaction chamber (5) is without pressure, This produces a left-turning torque, which tries 
10 force the valve pistons back into neutral postion (maximum reaction), The steering wheel 
fs hard to tuen, 

When driving at medium speed, convertor valve (3) is opened only partially. The raduced ram 
[pressure is transmitted to the left rasction chamber (5), while the right reaction chamber (4) 
hhas maximum pressure, The countertorce acting on valve pistons (6 and 7) i lower accordingly, 











Cross Section Drawing of Valve in Worm Head (alto refer to page 32 3/5) 











1 Speedometer 8 Check valve, right 
2 Control unit Check valve, left 

3 Electric/hydraulic converter 10 Orifice, right 

44 Reaction ‘ight 11 Orifice att 

5 Reaction, left 12 Cylinder chamber, right 
6 Valve piston, right 13 Cylinder chamber, left 
7 Valve piston, aft 14 Resetion limit valve 
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3032170 

















432 19503 Disassembling and assem- 
PPOONE storing got eed - 


Remove tie rods, refer to 3221 231 


Caution? 
Take the utmost care and ensure absolute 
cleanliness when working on the steering 
(ear. Do not use any force whatsoever during 
disassembly and astembly work. The Use of, 
force can cause damage which can lead to 
failure ofthe steering system. 


Disconnect leakage line. 
Detach delivery lines and remove O-rings. 

1. Mark position of adjusting screw (1) with 
tespect to housing with center punch dots. 

2, Determine installation depth of adjusting 
‘crew (1) in housing with a depth gage and 
rote down. 

3. Release adjusting screw (1). 

‘4 Remove spring (2), Oing (3) and spacer (4), 






































Unscrew end cap. 


‘Set steering gear in mic- position (by halving 
{otal number of turns). I this position, the 
‘marks on the steering spindle, cap and 
housing agree. Make marks if necessary. 
Determine dimension (A) with a depth gage 
‘and note down. This dimension s required a8 
‘check during assembly 


Remove protective cap (1) rom steering shaft 
Release nut - held om Mat of steering shaft 


Lever out 
Pull steering shaft out of housing. 
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Remove bearing bush (1) 


Using special tool 32 1 1401280, remove radial 
‘ll sea! (2) together with bearing (3) out of 
‘bearing bush (1). 


Disconnect connection for leakage oil line 


Lever out snap-ring through hole for leakage 
‘ll tine and pull out of housing. 



































Pull goer rack with bearing bush (1) out of 
tube. 


Remove radial ol sea out of tube with special 
toot 32 1 140210. 























Do not damage polished cylinder bore. 
‘With the aid ofa drift punch, carefully drive 
‘radial ol seal (1) out of steering shaft housing. 


‘Thoroughly clean all parts. 
Coat new sealing rings with hydraulic Nl 
!and pack radial shaft seal between dust cap 
land sealing lip with grease, refer to BMW. 

Fluids and Lubricants Speciications. 


Replace O-ring (1) 
Fine pas bush (2) and support ing (3) 9 


Roa ol ea. 



































Fit plastic bush (1) and support rng (2) in the 
tube. 


Fit new radial ol seal (3) - open side facing 
towards special tool 31 1 1407220 as far as It 
will go In the tube. 


Grease bearing. 
tater to BMW Fluids and Lubricants Specitica- 
tions 


‘and, using special tool 32 9 140/120 ft in 
steering shalt housing as far as i will go. 


Fit new radial ol seal - open side facing 
towards special tool 31 1 140230 - as far as it 
will 90 In the steering shaft housing, 


Replace O-ring (1) and piston ring (2) 
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CCaretully insert gear rack in the tube, making 


sure: 
1, The Inner radial oli seal is not damaged by 
the gear teeth and. 

2. the platon ring (2) is not damaged. 

Fit bearing bush on gear rack and fit in tube, 


Fit new snap-ring with the open side located 
‘opposite tha leakage ot hole, 


Replace piston rings (1) and O-rings (2) below 
them. 


Fit new radial ol seat (3) - open side facing 

ward as a a8 wl gin ning bush (1 
vith pect oot 32 1 1407240280, 

Replace O-ring (2). 






































Fitpeoing 2) facing upwards 
far eit gon bearing bush (wt special 
toot 12e0 250 


Fit bearing bush (1)- radia oll seal facing 
‘upwards on steering shat 


Grease rack and pinion, 
reer to BMW Flulds and Lubricants Specifica- 
ons. 

Pall out rack by dimension (A) noted down, 
CCaretully insert steering shaft in housing and 


Fit new protects cap inthis position where 
‘marks on housing, steering shaft and protec 
Live cap must agree. 
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leplace set-locking nut and tighten to ighte- 
fing tong 217 Nn 


Tighten ond cap to tightening torque » 32 Nm 
and fix in position by caulking. 


Replace film inlay (1) and O-ring (2). 


(rea trust pace (4 sring (2 and ing 
{Ghand ttn post 
In aring reins 


Installation align marks. 
‘Secure adjusting screw in postion by 
caulking. 
Caution! 


must be possible to move the rack smoothly 
‘over its entire range, 














Fit eakage oll line connections. 
‘Connect leakage oll line and install delivery 
lines with now 


‘O-rings. 
Tightening torque = 20 Nm. 
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TROUBLESHOOTING BALL AND NUT POWER STEERING 





Conaition 


Cause 


[=e 





‘Steering hard to turn left oF right trom center 


Steering runs automatically 10 final position 








‘Steering wheel shakes 


‘Steering is hard to turn against let or right tock 


* Reler to Specifications 





Pressure point adjusted too tight 


‘Adjust pressure point 





Valve setting for hydraulic center incorrect 


8) Steering gear loose on tront axle carrier 
b) Universat joints nave excessive play 

‘c) Joint disk loose 

1) Tie rod ends worn 

€) Play between worm and piston 

1) Worm has axial play 

19) Insutticient oll in system 





1) Whee!s have Imbalance or radial runout 


») Toe, camber, caster oF king pin inclination 
Incorrect 

cc) Thrust strut bent 

4d) Rubber mount for thrust strut detective 

‘e) Controt arm bent 

1) Weak shock absorbers 

19) Bearing sleeve in steering guide arm detective 


Replace steering gear (adjusting only possibie in 
the factory) 


2) Tighten steering ges 
'b) Replace universal joints, 
©) Tighten joint disk 

0) Replace tle rod ends 

©) Raplace steering gear 

1) Replace steering gear 

9) Add oll" and bleed power steering - see 32 13.006 


4) Balance wheels; replace rim oF tire In case of radial 
runout 

'b) Check/adjust tront whee! alignment with optical 
tester 


©) Replace thrust strut 
4) Replace rubber mount 

@) Replace control arm 

1) Replace shock absorbers. 
9) Replace bearing sleeve 








2) No pressure bulit up in lower pressure chamber 
') No pressure built up in upper pressure chamber 
€) Insutficient oll in system 

4) Control vaive in power pump seized 

©) Filter clogged 

1). Valve piston seized or loaks 

@) Piston seal damaged 

1) Teflon rings in worm head leak 

1) Teflon ring In Intermediate cover leaks. 

k) System filled with strong foaming, unsunable olt 


{2} Replace steoring gear 
'b) Replace steering gear 

¢)_ Add oll" and bleed power steering - see 32 13.006 
9) Replace power pump 

@) Replace fitter, clean tines 

1) Replace steering gear 

9) Replace steering gear 

1) Replace steering gear 

|). Replace steering gear 

i) Fill system with specitied ol 
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‘TROUBLESHOOTING BALL AND NUT POWER STEERING 





Cause 





Loss of hydrauile tla 


‘No straight anead 


8) Hose connections teak 

1) Oil tank seal leaks 

€) Radial ol seat for sector shant detective 

4) Radial ol seat for steering spindle detective 
'¢) Orting in cover leaks 

1) Orrings in intermediate cover leak 


Height of steering drop arm not correct 








Correction 


2) Tighten nose connections oF replace hoses 
'b) Replace seat 

€) Seal steering gear 

4) Seal steering gear 

{) Seal steering gear 

1) Seal steering gear 


‘Adjust steering drop arm - see 32.21 520 
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TROUBLESHOOTING RACK AND PINION POWER STEERING 





Conaition 


Cause 





‘Steering hard to turn let or right from center 


Steering runs automaticaly 10 tinal position 
onesidedty 


Steering wheel has exce 





play 


‘Steering wheel shakes 


Pressure point not adjusted correctly. 


Valve setting for hydraulic center incorrect 





») Universal joints hav 
¢) Joint disk loose 

6) Tie rods worn 

‘¢) 4¥orm has axial play 

4) Insutticlent olf in system 


2) Wheels have imbalance o radial runout 


cessive play 





») Toe, camber, caster oF king pin Inclination 








Replace steering gear (adjusting only possible in 
the factory) 


4) Tighten steering gear 
bb) Replace universal join 
€) Tighten joint disk 

4) Replace tie rods 

©) Replace steering gear 
1) Add oll" and bleed power steering - see 32 13 006 








') Balance wheels; replace rim or tire in case of radial 
runout 

+b) Check/adjust front wheel alignment with optical 
tester 

<) Replace control arm 

1) Replace shock absorbers 





‘Steering hard to turn against lett oF right lock 


‘Steering runs only ditficuttly to lett oF right lock 


* Reter to Specitications, 








2} Insutticient olf in system 
») Orive Bek to0 loose 

€) Filter clogged 

6) Control vaive In pump seized 

€) Valve piston leaks or seized 

1) System fied with strong foaming, unsukabie olf 


No pressure built up in lett or right cylinder 
chamber 


42) Add oll" and bleed power steering - see 32 13.006 


1) Tighten or replace drive belt 
} Clean titer 


{) Ful systen with specitied ot" 


Replace steering gear 
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TROUBLESHOOTING RACK AND PINION POWER STEERING 





Condition 


Cause 





Correction 





Loss of hydraulic tia 


No straight ahoad 


Steering runs ditticultly when turn to lock quickly 


Strong knocks felt on stecring whee! while steering 





Hesitant return of steering whee! 


Reter to Specitications 





'2) Hose connections leak 
1) Oil tank soa! oaks 

{¢) Radial oll seal for steering spindle detective 
16) Osting In cover leaks 


‘2 Insuticient olf in system 
bv) Tle rods worn 


8) Orive bet loose 
'b) Pump delivery rate insutticient 


2) Insutticlent oll in system 
b) Air In system in spite of suificient olt 

) Excessive play between rack and pinion 
0) Valve body has excessive play 


28) Tighten hose connections oF replace hoses 
) Replace seat 


‘8) Add oll and bleed power steering - s0e 32 13.006 
) Replace tle rods, 


4) Tighten or replace drive belt 
'b) Check oF replace pump 


2) Add olt* and bleed power steering - see 32 13 006 
'b) Check where air is being sucked in on Intake side 
€) Replace steering gear 
6) Replace steering gear 





‘Mount, ball joint, te rod joints or hard moving 
steering spindie in steering column 





‘Checlirepair or replace mount, ball joint, tle rod 
{olnts and steering spindle in steering column 






a2.a2011 





3221 080 REMOVING AND INSTALLING 
STEERING GUIDE ARM 


Unscrew nut 
Press off bal joint with Special Too! 
322 040, 

Instatation: 

Replace sei Jocking nut 
‘Tightening torque 


Unscrew steering guide arm, 


Inseltaion 
Replace self locking nut. 

Tightening torque 

1 Bolt 

2 Steering guide arm 

3 Washer 

4 Self locking nut 

5 Front axle carrer 

Important! 

1 the steering guide arm is replaced, adjust 
the steering drop arm ~ see 32 21 610. 


* See Specifications 
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3221091 REPLACING DAMPER FOR 
STEERING GUIDE ARM 








321050 
Rlemove steering guide arm ~ see 32 21 080. 

Press out damper with Special Tools 

32 1 080 and 32 2 032. 


5 : 


Note pressing in direction, 
1 = Damper 
2 » Steering guide arm 








W Prono mgr pit be tap win 
Spal Tao 39% 3087 
33 1305 sere Iss 
it re tron rm hr tition = 
petits 
32 2032- 





9221101 REPLACING LEFT OR RIGHT 
TIE ROD ARM 


Remove tront whee! - reler to Group 26. 
Unscrew nut 

Press ball joint off of te rod arm using 
‘Special Too! 32 2 080, 


Instatation: 
Roplace sel-locking nut 

Tightening torque’ 

Check front whee! alignment « reter to 
3200, 


Unscrew bois. 


Instatation 
Clean threads of tapped bores and bolts 
{sta bolts with bot cement 

Tightening torque’ 


Check for correct installed position, 


Unscrew nut on control arm and thrust 
strut. 

Press off bail joints using Special Too! 
NT 110, 


Instaliaion: 
Roplace sel-locking nut 
Tightening torque’. 


Reter to Speeitications 
Source of Supply: BMW Parts 
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3221151 REPLACING LEFT OR RIGHT 
TE ROD END 


Flemove the tront wheel -reler to Gr. 36. 
(Check wheel alignment after installation 


Loosen bolt (1). 
‘Unserew nut (2), 


Instatation, 
Replace saltocking nut (2) 
Tightening torque’ 


Press the toe rod off using Special Too! 
32:2 050. 


‘Unscrew the tle rod end, 


* Refer to Specitications 

















Four Whee! Drive: 
Remove the front wheel -reter to Gr. 36 


(Check wheel alignment ater instalation. 


Unscrew mut (1) 


Instataton. 


Press the toe rod off using Special Too! 
32:3 080. 


Measure distance (A) betore unscrewing 
the Ue rods ~ makes wheel sligement 
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3221231 REPLACING LEFT OR RIGHT 
‘THE ROO. 


Important! 
‘Adjust front wheel alignment after instatia- 
tion = reler to 32 00 600. 


Rlemove the tront wheel  reter to Gr. 36, 


Unscrew nut (1), 


ross the toe rod off using Special Too! 
323090. 


‘Loosen the clamp and push the boot back. 


Instanation 
=| Check / replace the boot. 


+ Reter to Speetications 




















LUnbend the lockpiate. 
Rlemove the te rod using Special Toot 
322110. 


Important! 
LUnbend the lockplate with a sutable pers 
{never with a hammer) to avokd damaging 
{the rack and suspension. 


Instataton 
Replace the lockpat. 

Turning lock (1) must be postioned in 
Aroove 2) ofthe rack. 

Bone te loupe wih «pers 


* Rater to Specifications 


3221261 REPLACING CENTER TIE ROD 
Unscrew nuts on let and right sides. 


Instatiation: 






‘Tightening torque 
AAglust steering drop arm - refer to 
322 








ods using Special Too! 
tle rod Using Special 





322050 and 
Toot 32 2 040. 


Controt distance A = 534 ¥ 1 mm. 





+ Reter to Specitications 
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32.21 500 REMOVING AND INSTALLING 
STEERING DROP ARM 
~ Steering Gear Removed ~ 


‘Mark postion of sliding steering drop arm on 
‘the sector shat prior to unscrewing bolt (1), 
W necenary, adjust steering drop arm — see 
322110. 


Instatiation 
‘Slide on steering drop arm up to the mark, 
‘whereby marks (2) must alo be aligned, 
Replace se locking nut. 

Tightening torque®. 


* See Specifications 
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3221810 ADJUSTING STEERING DROP 
ARM 


‘Agjusting the steering drop arm moves the 
4h and right tle rods to the same helght. 
‘This guarantees the same amount of toe 
‘on left and right wheels when the car's| 








straight anead postion 
(marks on spindle and case alignes. 


‘Unscrew left and right control arms on 
front axle carrer 


Instatation 


Replace sel-iocking nuts. 
Tightening torque’ 


‘Mount Special Too! 32 2 120 on contro! arm 





Ing bore in the pivot pin and clamp, 


+ Reter to Specifications, 





























Mount the special toot on the other side — 
‘without changing the master mandrel, 





possible 
Max, permissible deviation » + 1.5 mm. 
Tighten 

Tightening torque’. 
Recheck adjustment If necessary. 





Important 
‘Turn steering gear trom stop to stop — 
‘steering drop arm must move easily. 


* eter to Speciications: 
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3231082 REMOVING AND INSTALLING 
‘OR REPLACING STEERING. 
ANGLE SENSOR 


Disconnect battery «refer to Group 61 
Remove dashboard rim panel at Bottom + 


‘eter to Group 51. 





Remove bolt. 
Press down on steering spindle. 


Instatation: 
Bolt must be located In locking groove ot 
{he steering spindle. 

Replace sel-locking nut 

‘Tightening torque", 


Pull steering angle sensor (1) off of steering 
spindle. 


Instatation: 
Pin ot steering angle sensor (1) must seat 
In turing lock (2), 


+ Roter to Specifications, 
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3232004 


3232063 





3291090 REMOVING AND INSTALLING 
STEERING COLUMN ASSY. 


Disconnect battery ground lead. 
Remove steering wheel «rater to 32 33 000. 
Remove dashboard trim pane! at bottom - 
rler to Group 51 

‘Check position of collar ring (1) to snap 
ting (2 








Unscrew steering column easing 





I applicable, unscrew inlerlock cable at 
‘tearing lock 


Remove bot. 
Press down on steering spindia 





Instalation: 
Bolt must be located In locking groove of 
the steering spindle. 

Roplace sel-locking nut 

Tightening torque’ 


Noto: 

‘Mark meshing point of splines with a dot of 
palat 

‘Serew on adjusting nut far enough that the 
sliding force Is 40 + 25 W. 


+ Reterto Specitications 


32 32086 


3232067 





Unscrew bolts. 
Chisel oft shear-oft screw. 





Tighten new shear-otf screw ut 
on 








Unscrew bolts. 
Loosen botn mounting nuts on bracket. 
Press down and remove steering column, 


Instatiavion. 
Install spacer. 
Tightening torque’ 


Reter to Specitications 
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32.32.00 REMOVING ANO INSTALLING 
‘STEERING COLUMN ASSY. 
(AIRBAG) 


Caution! 
Conform win safety precautions. improper 
hhanating could Ignite the airbag and cause 
Injuries 


Remove dashboard trim panel at bottom » 
toler to 81 45 180. 

Remove steering wheel - refer to 32 33 000, 
Disconnect plugs of wires leading to the 
‘steering column, 





Roomove coltar ring (1). 


Instatation 
Rlecess In collar ring (1) locks snap ring (2). 





Remove bolt 
ress down on steering spindle. 


Instafation 
Bolt must be located In locking groove of 
the steering spindle 

Replace sel-locking nut 

‘Tightening torque" 





Unscrew bolts 


Instalation: 
Replace sel-locking nut 
Tightening torque” 





+ Reterto Specitiations 








2292022 


3232088 





Instatation 


1 Spacer 
2 Washer 
3 Siding tiner 


Instataton: 
Install spacer. 


Unscrew bot. 
‘Loosen both mounting nuts on bracket 
ress down and remove steering column. 


Instatiavion 
Install spacer. 
Tightening torque’ 


+ Reter to Speciications: 
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ISASSEMBLING AND ASSEM- 
BLING STEERING COLUMN 
ASSEMBLY 


Remove steering column «eter to 
32:31 090, 


ul oft plug. 
‘Compress retainers and pull off switch. 


ners down using a screwdrlv 
‘starter switch, 

Remove wire harness holder and relay 

socket 








‘Compress and pull out horn contact. 
Instatiation 

‘Lubricate lightly with grease in area of the 
spring 






32:32 004 


’ 


3232080 





pie 
5 323.081 





‘Turn ignition key to "R 
Press Special Tool 32 3'110 or place of 1.2 
‘mm dla. wire Into bore and pull ot lock 
cylinder. 


Lin out snap ring (1). 
Rlemove washer (2), spring (2) and support 
fing (4, 


instalation. 
‘Stem of support ring (4) taces bearing 


Instatation 
Place snap ring (1) on Special Toot 32 3.052 
land mount using Special Tool 32 3 051 
(knock trom hammer, 

‘Counterhols on steering spinale, 


Chis! of shear-oft screw, 
Pull off steering lock. 
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Instataton: 
‘Slide steering lock on to outer pipe. 
‘Tighten Torx screws until they shear off 


Lower Steering Spindle Bearing: 





IN Out snap ring (1) and remove collar 
ing (2) together with support ring (3) 
I necessary, knock out bearing, 








Instatation 
‘Stem of suppor ring (3) faces bearing 
Mount snap ring using Special Tools. 
32.3051 and 323.084. 





LUnbend lockplates (5). 
Unserew Botts (1. 3) 


‘Bont (1) = let-nand threads. 


[Assembling Procedures (Contorm with 
Sequence) 


1 


Screw In M8 x 22 lef-hand thread bott 
(1) together with lockplate (8). 
Tightening torque = 14 Nm. 
Check tor distance A = 1.75 + 1.25 mm 
Dbotween lever and clamp. 





Screw in M 8 x 28 bol (2) together with 
lockplate (5) and nut (4). 
Tightening torque = 9 Hm. 


‘Tighten nut (8). 
‘Tightening torque = 14 Nn 


‘Tighten hexagon mut (3) with lever (6) In 
"CLOSED" position. 
‘Tightening torque = 12 Nm. 


Bend lockplate (8) to lock I. 
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92.31... DISASSEMBLING ANO ASSEM- 
BLING STEERING COLUMN 
ASSEMBLY (AIRBAG) 


Remove steering column - reer to 
32:31 080. 


Drive out expansion rivets with help of a 
punch, 
Remove upper section 


Pull ott plug. 
‘Compress retainers and pull otf switch 






‘down using a screwdriver 
farter witch 
harness holder and relay 





Compress and pullout horn contact (1) and 
Yockpin (2). 


nilon key 10 "R 
Press Special Tool 32 3110 oF place of 1.2 
‘mm dla. wire Into bore and pull out lock 
cylinder. 





Um out snap ring (1). 
Remove washer (2), spring (3) and suppor 
ring (4 


Instatation 
Stem of suppor ring (4) faces bearing, 


Instatavon 
Place snap ring (1) on Special Toot 32 3.052 
‘and mount using Specia! Toot 323 08% 
(knock trom hammer) 
Counternold on steering apindie 





Chisel off shear-ott screw. 
ull off steering lock. 
necessary, knock out bearing 


Instatation 
Use new shear-otf screw. 


Lower Steering Spindle Bearing: 


{Un out snap ring (1) and remove coltar 
fing (2) together with support ring (3). 
Wecessary, knock out bearing. 


Instatation 
‘Stem of suppor ring (2) faces bearing. 
‘Mount snap ring using Special Tools 
32.3 051 and 323.052. 


























Manually Adjusted Steering Column: 


Unscrew screw and remove casing 


Press switch housing out of steering 
column with pressure trom both thumbs on 


Retainers wil break of easity, 


‘Unscrew ground teed. 


























‘Release both grub screws. 


Installation note: 
‘Secure grub screws with paint. 


Remove steering angle sensor (1) with arres= 
ter @), 


Instatation note: 
The pin of steering angle sensor (1) must be 
fitted th the arrester (2) 


Lever out snap ring (1) and remove together 
with support ring (2) 





Lever out steering shatt bearing and remove 
bearing. 








Inatatiation note. 
Fit inner sleeve of bearing with chartered 
‘ide tacing towards the steering tock. 












































Installation: 
Dowel pin must Mt in bore. 


Upper Steering Spindle Bearing 


{Uh out snap ring (1) and remove 
fing (2) together with spring (3). 
Remove steering 

Pull outer pipe out of console 


Instatation: 
Insta spring (3) and suppor ring (2). 
Recess In support ring (2) must face snap 
ring (1). 

Install snap ring (1) using Special Too! 
323.070. 


Knock steering spindle bearing out of outer 
Pipe. 


132 1 150 and 00 5 800. 























Per 





‘Coat metal tugs of contact ring with greaset 
‘and press contact ring nto bearing 


‘Unserew Botts (f ... 3) 
‘Bott (1) = et-nand threads. 
Assembling Procedures (Conform with 
Sequence): 


1, Screw in M8 x 32 let-hand thread bolt 


2. Screw in M 8 x 40 bolt (2) together with 
ockplate (5) and mut (4). 
‘Tightening torque » 7 Nm. 


3. Tighton nut (4). 
‘Tightening torque » 15 Hm, 


4. Tighten nexagon nut (3) with lever (6) In 
"CLOSED" position. 
‘Tightening torque = 15 Nm, 

5, Bond lockptate (5) 0 tock it. 


+ Reter to Operating Fiulés 
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3232001 REPLKAGNG COMPLETE 
STEERING LOCK 32:32 170 REPLACING INTERLOCK CABLE 
Procaduren ar coniainad in 
Procedures ara Wericl wih those fo Proceso econ 
fiery bl magia tala 25.16 ... (Removing and Installing Selec- 
BRO: tor Lever - interlock Version). 
‘check the tuneton ae Insaition 28 
‘ohows, 
1. Move selector eer of automatic trans 
mmicion into "P 


2, Remove the Ignition key. 
3. Press the selector lever button. 
4 





Wine selector lever cannot be moved 
the Interlock cable must be 








32:32.050 REMOVING AND INSTALLING / 
REPLACING STEERING LOCK 
CYLINDER 


‘Turn the lock cylinder 60" to position “R” 
withthe Ignition key. 





Press Special Too! 32 3110 oF a place 
1.2 mm dla. wire imo the bore of the lock 
eyindar and pull the lock eylinder out. 
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20 34008 


32:33 000 REMOVING ANO INSTALLING 
STEERING WHEEL, 
= Without Airbag ~ 


{Un out BMW emblem, 


Unscrew and remove nut (1) together with, 
washer (2) 

‘Mark position of steering wheel to steering 
spindle, 

Pull off steering wheel - only possible atier 
unlocking steering tock. 


Instatation 
Roplace set-locking nut 
Tightening torque" 


Important 
Do not damage turn signal selt-canceling 
cam. 

Lubricate stip ring for horn with grease" 





+ Reter to Specitications 
% Reter to Operating Flulds 





























= waitn Airbag - 


auton! 
‘Contorm with salety precautions. improper 
‘handling could Ignite the airbag and cause 
Injures. 


Disconnect battery and cover negative pole 
‘or termina 
Unscrew casing lower section. 


ul plug (orange) out of holder and discon- 
ect 


Unscrew screws (Tore T 30 socket). 


Instalaton: 
First tighten screw at right hand side a8 
‘s0¢n looking in forward driving direction, 
Tightening torque’ 


Pull oft pug and remove alrbeg unt. 
Caution! 

Airbag unit may only be laid aside with pad 
facing up (in trunk), 


Instataton. 
10 not pinch wiring 


+ Reterto Speciictions 




















Set steering wheel in straight ahead position 
{marks on steering gear and on steering 
‘hat) Release nutbolt and remove with 
washer, 

Mare steering wheel with respect to steering 
shat 


caution! 
ihe steering wheel is secured by a nut, it can 
‘only be removed with the steering lock 
Unlocked. 


Installation note: 
‘Lock pin (1) must engage in recess (2) 
FRoplace sel-iocking nut Tightening torque" 
for nut or bolt 


Note: 
‘The retaining spring (1) which holds the 
contact ring In center position exerts a force 
by loosening the nutbot. 


‘On no account must the nee! be 


moved without the nutbalt being tightened. 
‘The contact rng will be damaged! 


+ Reter to Technical Data 




















‘Adjust contact ring it necessary: 
Press down spring (1)- tum contact ring to 
Ieft or right as fara It wil go, turn Back by 
‘approx. 3 turns, until marking arrows for cen- 
ter postion agree, release spring (1). 


Tit lip ring with grease 


+ with aebag 


Remove steering wheel, referto Repair Manual 
3 Series E36. 


** Rater to Fluids and Lubricants Speci 
ations. 
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Airbag System 
Components of Airbag: 


42) Steering whee! with impact absorber and impact absorber 
‘cover, in which airbag, gas generator and squib are integrated 


'b) Contact ring - provides secure power source to squib. 


{¢) 2 Crash sensors (left and right, tront of wheel arch) a 
‘safety switch on lett side, 





{) Diagnosis electronics under instrument pane! trim with 
Integrated Sating Sensor (prevents accidental deployment) 


©) Airbag teltale inthe instrument cluster 
1) Knee protection (US model) 


1) Beit tensioner with gas generator andignition squib 
{integrated in inertia reel of seatbeit) 


Components Airbag i and basic / central airbag unit: 
roter to Repair Manual, 3 Series E36. 
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Function 


‘The aystom is triggered by sensors which must detect vehicle retardation equivalent o a direct 
head-on collision at no less than 18 kmh with a stationary and rigid object (le. one which does 
‘not move on impact) 

‘The electric circult Is made and gas generators ignited. At this point, through the instantaneous 
combustion of the solid fuel mixture, non: released which 

2) fully inflate the folded airbags in 


LUpper torso in head-on collisions. 
‘The bags are deflated by two holes inthe side of the airbag opposite the driver) 











'b) push down the piaton (3) n the cylinder and tensions the satety belt by tightening a wire 
cable (2), The passenger is securely held against the backrest 


Monitoring: 

The airbag system is monitored continuously by a diagnosis unit trom ignition lock position "1" 
‘on. The talitale lights up and goes out again atter about 6 seconds, Airbag W approx. 4 seconds, 
Indicating operational readiness of the system 








‘Constant flashing or continuous lighting of the tettale Indicate the presence ot a detect In the alt= 


‘yaa system. 
Selt-dlagnosls- tault-memory interrogation with BMW DIAGNOSIS SYSTEM. 
‘Airbag Il troubleshooting, eter to Repair Manual, 3 Series E36 





Belt tensioner: 
1. Safety belt, inertia reet unit 
2 Wire cable 

3. Piston in cylinder 

4 Gas generator 


‘ 


> 4 
aR Xx 
i 4 
: 
3 
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‘SAFETY RULES FOR HANDLING AIRBAGIBELT TENSIONER GAS GENERATORS 
Non-contormance with these Instructions could lead 1o unwanted activation of the 
system and Injury. 


Gas generators are pyrotechnical items. Handling, ransporting and storing are subject 
10 “legislation concerning explosive materia” 


The specifications listed below are In reterence to Germany. There must always be 
‘contormance with pertinent legislation In other countries. 





1, Transporting 

1.1 Gas generators must never be transported In passenger compartments! 

1.2 Company level transportation must always be In the trunk oF cargo room of a 
Vehicle in packed state — the quantity of units is limited to $0. 

2. Storing: 


2.1 Max. permited quantity of gas generators in one workroom Is 20 





22 Storage of up to 200 units Is permitted ina suitable and lockable room 


23 Gas generators must be stored In packaging sultable for transportation. 


3. Instatting and Removing: 

3.1 “Airbag” components and plugs can be recognized immediately on the orange 
color. 

32 Tests and instaliatlon’removal may only be pertormed by personne! with qualified 
‘raining in BMW service. 

3.3. Working on the “airbag system” always requires the battery 10 be disconnected, 
‘the negative pote oF terminal {0 be covered and the “airbag” plug (steering 
‘column) to be disconnected. 


3.4 Mt work on the system has to be Interrupted, a gas generator must not be lett 
‘unattended. 


3.5 Components of the airbag system may not be repaired, but instead they must al 
‘ways be replaced, 


3.6 Never treat “airbag” components with cleaning solutions or grease, 
3.7 Never subject gas generators to temperatures above 100° C. 


3.8 Gas generators, crash sensors and electronic dlagnosing units, which have falenr 
down from a height of 0.5 meters oF more, cannot be Installed In cars again, 


39° The “airbag system” may only be checked electrically installed in the car and onty 
with a BMW Service Tester. 





3.10. The alibag gas generator may only be laid aside withthe padded side facing up, 
‘since i tne generator were Ignited with the airbag facing down, the generator 
‘would be catapulted up and could cause Injury! 





3.11. The Ignition pl of a gas generator must never be almed at persons regardless of 
the circumstances. 


Procedures for Repairing and Atter Accidents: 


‘Atways disconnect the battery (rst Interrogate faut memories as disconnecting the 
battery erases them), cover the negative pole or terminal and disconnect both plugs for 
{crash sensors In the engine compartment and plugs for the gas generators, to be sure 

{that power supply to the gas generators Is interrupted, prior lo working on the body oF 

‘welding with an electric welder 

‘Also refer to other instructions in the repair manus 








‘Anor Accidents: 


Whe airbag had been activated, always replace all components with exception of wiring 
when not damaged. 
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4 Scrapping “airbag” vehicles 
‘Airbag inflater assemblies which have not been triggered pose a danger (also forthe environ: 


| accordance with relevant accident prevention regulations, “airbag” inflater assemblies must be 
‘dramantied and made inoperable belore scrapping, This Is necessary since pyrotechnic 
‘components can cause injuries I! activated incorrectly (8.9, scrapping with cutting torch) 
“Aicbag”Inflater assemblies in the vehicle to be scrapped must belied with the doors closed 
rom the outside. The Ignition device with corresponding cables developed by BMW should be 
‘used for this purpose. 


Caution! 
‘The burning solid uel causes the airbag unit to heat up isk of burn injuries! 
Wash hands after touching ignited infater assembiies 


1. Driver's airbag up to model year "94 
11 Remove bottom section of steering column shroud and disconnect plug connection (orange) 


to airbag unit 
112 Connect Ignition device 62 1 270 to plug connector, use cable 62 1 280 or 621 233 1 





necessary. 

13 Connect Ignition device toa 12 V battery (10 m distance from vehicle). 

14 Keep distance trom vehicle corresponding to length of ignition cable - location 
‘of vehicle (this also applies to all other persons). 

15 Pross switch of ignition device - airbag inflates. 





2. Driver's airbag with indicator lamp integrated in steering whee! 


2.1 Remove airbag unit trom steering whee! 

22 Disconnect plug connector from airbag unit, connect cable 62 1 240 and connect to ignition 
device 62 1270. 

2.3 Reinstall airbag unit 

2.4 Connect ignition device toa 12 V battery (10 m diatance from 

2.5 Maintarrdistance trom vehicle Corresponding to length of ign 
{ront of vehicle (his also applies to al other persons). 

2.6 Press switch on ignition device «airbag infates 

2.7 Remove airbag unit - caution: Alrbag units hot! Danger of burn injury! Disconnect cable 





3. Bett tensioner up to model yeor ‘93 


3.1 Insert plug-in bracket in belt buckle. this Is no longer possible, the plug-in bracket must be 
28 far a8 the outlet opening inthe B-pilr. 

‘1.2 Mark seat bet strap with a chalk fine atthe outlet opening of the B-pila, inthis way itis 
‘possible to check the belt tension afte ignition, 

3.3 Disconnect plug connection o belt tensioner at airbag control unit 
Installation location of airbag control unit: LH side under Instrument panel tim. 

3.4 Connect ignition device 62 1270 together with cable 62 1 280 to the plug connector 

3.5 Connect ignition device toa 12 V battery (10 m distance trom vehicle). 

13.6 Maintain distance from vehicle corresponding to length of ignition cable - location always in 
front of vehicle (this also appiies to all other persons). 

1.7 Press switch on ignition device - belt tensioner ignites, 


4. Vehicles as of model year 4 (driver's, front passenger's airbag and belt tensioner i applicable) 


4.1 Disconnect plug connector from airbag contro! unit. 
Installation location of airbag control nit: Under rear seat 
42 Connect ignition device 62 1 270 


with cable 62 1 210 10 the plug connector, 
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3234020 REMOVING AND INSTALLING. 
OR REPLACING AIRBAG 
unr 


Caution! 
Contorm with safety regulations. 
Improper handling could cause active- 
tion of the alrbeg and lead to Injuries. 
Disconnect battery and cover the neg- 
tive pole or terminal 


Unscrew casing lower section. 


ull (orange) plug out of the holder 
and disconnect 


Unscrew screws with Special Too! 
002110. 


instalation. 

First tighten bolt on right-hand aide as 
‘seen looking forward In car. 
Tightening torque’. 


Pull off plug and remove the airbag 
vunit. 


Caution! 
Place airbag unit aside (In trunk) with 
the padded side facing up. 


instalation: 
Don't pinch the electric leads. 


* See Specifications 
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32 34 500 Additional work with front 
8 airbag 

+ Steering 

Caution! 

Observe satety 


Ltt out covering 


Release screws. 


Disconnect plug connectors and remove front 
passengers airbag. 


Caution! 
Place front passenger's airbag with padded 
cushion facing upward Qugpage compar 


Instatation note: 
Do not trap cable, 
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32 34510 REPLACING CONTACT RING 
(AIRBAG) 


Caution! 
Conform with safety requations 

Improper handling could lead 10 activation of 
‘the airbag and lead to injuries 

‘Remove steering wheel ~ see 32 33 000, 





Pull off easing 
Installation 
Lubricate sip ing for horn with grease 


‘Mack position of cietip to hub, 
Unserew three studs 
ress down, turn and remove the cirlip, 


Installation 
Insert, turn and pull up ciclip in hub, 
‘Studs must be in openings of the cr 








3232020 


Lift out the lock with screwdriver. 
Installation: 

Pace spring on the lock and insert in bore 
Press down on lock until it engages, 


Disconnect plug. 
Unscrew nuts and take off the contact ring 


Important! 
A new contact ring is held in center postion 
by a screw. 

This serew must be removed after bolting the 
‘ontact ring on the steering wheel 





65 77 010 Removing and installing or 
emoving airbag diagnosis 
uni 





Incorrect handling can activate the airbag and 
ead to injuries. 

Disconnect battery and cover ground pole oF 
terminal 

Remove lower section of trim. Remove plug 
‘connection (orange) trom bracket and discon- 
ect. 


Press plug connection off bracket. Unscrew 
holder 


Unscrow bois. 
Disconnect plug connections (orange). 
Remove diagnosis unit 


Instatiation: 
‘Arrow on unit shows direction of travel 


65.77 012 Removing and installing or 
replacing control unit for 
Airbag Il 


eter to Repair Manual for 3 Series E36. 
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0577016 Replacing capectornsrbeg 


Diagnosis unit 65 77 010, 


‘Open cover with feeler gage (0.20 mm) oF 9 
small screwdriver 


Installation note: 
Insta new cover. 


Release screws and remove capacitor. 


Installation note. 
Clean contact surtaces. 




















6577 016 Removing and instal 
Basiclcentral airbag unt 

avon! 

bsere sae instructions! 

Incomect nangting can cause he ag 0 


‘rigger thus causing injuries. 
Disconnect battery and cover negative terms 
al. 


Remove rear seat, refer to 52 20 010. 
Release screws, disconnect cable plug 


Instatiation note: 
‘Arrow on Unit points in forward direction 


6577018 ‘ing basicicentral 
aibog ud 


and installing basicicentral airbag 
nit, refer to 65.77 016. 


Encode new unit with MoDIC. 
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65 77.020 REMOVING AND INSTALLING 
‘OR REPLACING ONE AIRBAG 
FRONT SENSOR 


Caution! 
Conform with satety regulations 
Improper handling could cause activation of 
the airbog and lead to injures 
Disconnect battery and cover negative po 
or termina 
‘Unscrew casing lower section, 

ull (orange) plug out of holder and 
disconnect 





Disconnect plug and unserew screws with 
Special Too! 00 2 110 

Installation: 

‘Arrow on sensor faces forward 
Tightening torque* 





* See Specifications 
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65.77 040 REPLACING AIRBAG 
SAFETY SWITCH 


Coutiont 
Conform with satety regulations 

Improper handling could cause activation of 
the airbag and lead to injuries 

Disconnect bettery and cover negative pole 
oF terminal 

Open the cover, remove plug and unscrew 
‘Note 

Opening the cover destroys the safety 
switeh, which must then be replaced 


Screw on safety switch, 
Install plug. 
Slide contact sleeve on plug, 
‘Close cover. 
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Power Steering Layout Drawing 


D = Gasket 
1 = M14 hollow coupling bo! 

{tightening torque = Seria tos) 
2 = M16 hollow coupling bo! 

{gmaming torque = 80 Ni/20 1b.) 
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32.41 009 CHECKING FUNCTION OF 
POWER STEERING PUMP 


CCheck all hose connections, pump and 
steering gear for leaks before testing 

1. Cheeking Power Steering Pump: 

Connect pressure tester between pump and 
steering gear. 





2 = Steering gear connection 


‘A = Shutott vale (low pressure) 
0 to 15 bar (0 10.213 ps) 

1B = Shutoft valve (high pressure 
(0 to 150 bar (0 t0 2133 px) 


Shut vale (A) 
Open valve (8) 

‘Stat engine. 

Correct hydraulic Hud level** in tank, 


‘Shut valve (B) max, 10 seconds and read 
resvure 

‘The rated pump presure* must be reached 
within # 10%. 

IT the rated pressure® is exceeded, replace 
‘power steering pump ~ see 32 43 061. 

11 the rated presture® is not reached, check 
drive bat tightness ~ see 32-41 108. 
Repeat test. 








ne 


20.32 024 





2. Chacking Power Steering: 

Prenure tester connected between pump and 

‘tering guar; system bled, valve (8) opened, 
TA} shat; engine not started. 

ete 

‘Stop steering from reaching fina lett lock by 

1/2 to 3/4 stearing wheal turn with a pace of 

wood or somathing simular 











Start engine, 
Pall steering whee! against final lett lock with » 
force of 100 N (22 Ibs.) (torce meter) about § 
‘seconds and raed pressure. 

{Crit final right lock and repeat tert on right 
tock 

{1 pressure values are lower than pump pressure 
determined in point 2, replace steering gor 
‘00 32 13.060, 












20.3201" 


A 


samo 


3. Checking Mechanical Pay of Steering: 
= Pressure point adjusted ~ see 32 13 014 
= No play in steering columa, 

Pressure tester between pump and steering 


eer 
System bled, 

Open valve (8), 

Shut valve (A), 

Engine not started. 

Hold steering drop arm in straight ahead 
position with Special Toot 32 4 060, 


Paste strips of paper on the steering whee! 
hub and easing upper section 
‘Make mark (canter) on steering wheel hub. 


Start engine. 
Open valve (A. 
Read flow pressure, 





‘Turn steering wheat counterclockwise until 

resuire tester shows 1 bar (14 pai) more 

Dreswure than the flow pressure value, 

‘Mark position of steering wheel hub. 

Flapeat this in clockwise direction. 

iW max, permisible travel (C) = 7 mm (0.276") 
yxcweded, replace the stering gear see 

32 13.080, 

Remove special tool holder and pressure tester 

Bleed hydraulic system and, if necessary, add 

hydraulic uid 





** S00 Operating Fluid Specifications 
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32.41 060 REMOVING AND INSTALLING 
POWER STEERING PUMP. 


‘Suck hydraulic fuld out of tank — never 
reuse I 
Unscrew pipes. 


Instatation: 
Replace gaskets 
Tightening torque’ 





M20, m2 
Loosen nut (1) and slacken drive belt by 
turning toothed element (2), 


Unscrew bolts and remove power steering 
pump. 


Instatation, 
[Adjust drive belt tension prior to tightening 
the Botts. 


a0: 

Loosen botts (1), 

{Loosen nut (2) and turn tensioning pinion, 
Remove bolts (1). 





+ Reter to Specitications 








3232032 


Instaliation: 
‘Adjust drive belt tension prior to tightening 
the bots. 

Torque tensioning pinion to approx. 8 Nm 
‘and tighten nut 


(Check drive belt tension using Special Toot 
Ws 
Hook bears on tip of tooth 


Important! 
Ensure sutticient clearance between hoses. 
land body pans, making corrections on hose 
Connections itnecessary 


sO, MS} 
Remove ribbed arive be 
and 12. 

Unscrew pump at oll pan, 
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Prac 





M60: 
applicable, remove splash guard, 
Remove ribbed drive belt = reler to Gr. 11 


Unscrew pipes. 


Power Steering Pump: 


Bleed hydraulic system -reter {0 32 13.006, 


1 Tosteering 
2 Totank 





Repl 
Tightening torque". 
Bleed hydraulic system «rater to 32 13 006, 





3 Toride level height control 


+ Reterto Specitications 





























Unscrew nut (3). 


Instataton: 
‘Mount support (1) on pump to specified 


Lightening torque”. 
‘Serew nut (2) against engine carrer hand 
tight 

‘ion nu) 10 specie ora’ 


‘Unscrew olf pump to oll pan bolts and 
remove pump. 


Instatation 
Tightening torquet 


+ Roter to Specifications, 
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POWER STEREING PUMP 
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32 41 553 DISASSEMBLING AND. 
ASSEMBLING POWER STEER: 
ING PUMP 
= Pump Removed ~ 


‘Absolute cleantines is essential when work 
‘ng on pumps. 


‘Mark position of holder (1) to pump body (2) 
Unscrew bolts and separate the body, 


‘Take off face plate (3) 


Press down rotor (4) on shatt (5) 
Rlemove citclip (6) and pull shaft our of body. 
Remove rotor (4) with the impettes 



































Assembling: 
Clean and lubricate all parts with hydraulic 
fu 


‘oplace radial oil sel (7) ~ sealing lip faces 
n= and pack space between sealing and dust 
ips with grease 


Insert shatt (5) in body, 
‘Mount rotor (4) with recess for snap ring 
acing up and install snap ring (6) in radia 
‘groove of the shat. 


Install the impeller with the polished, 


{natal saa (8) with wide end facing down 
‘and guide (9) in ace plate (3) 
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Install faceplate (3) on dowel pins. 
Replace O-ring (10) 


‘Mount body (checking the bores are aligned) 
find bolt down with the holder 

Tightening torque = 16 to 19 Nem (12 10 14 
tebe 


‘Check function after installation of the 
ower stering pump. 
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TANDEM PUMP LAYOUT DRAWING 
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52.41... DISASSEMBLING AND 
‘ASSEMBLING TANDEM PUMP 
= Pump Removed 

Absolute cleantiness x required when assemb- 


{ing the pump, 
[Lubricate all parts with hydraulic fod, 


‘Mark ponition of flange to shaft and body 
‘sections to each other 

Unscrew bolts 

Take off body 


Unscrew bolts, 
‘Take off body (4). 


‘Replace seal (8) ~ wide end facing plate ~ 
and guide (9) 
































‘bore to bore, 
Tightening torque = 14 + 5 Nm (10 + 4 ft... 


‘Unscrew both plugs (17) 
Take off piston and sliding ring with seve. 


Press triangular flange off of the shaft with a 
ress, while supporting on the flange 


Replace radia ol seal (7) sealing lip tacing 
{a and filed with grease, 


32-41/12 






































{Install axial washer (6) and run in 
shatt (5). 


Press on flange with Special Too! 
323.060, 
Shatt protrusion = approx. 1 mm. 


Insert sleeve (11) and sliding ring (12). 
Slide in both pistons (13), spring (14) 
‘and shatt (15). 


Replace O-ring (16). 
Tater pluge (17) witha torque of 
50 Nm (96 ft. bs). 

















Replace O-ring (10). 
Insert axial washer 





(6. ibs). 
Other jobs ~ see 32 41 553. 


33 Rear axle 


33 10010 
010 
33.11 151 
151 
33 17 001 
006 
33 19 000 
010 
050 
100 


33.21 000 
031 
33 31 000 


33 32 000 
021 
561 


33.33 071 
001 
33.41 151 
33 52 100 
131 


33 53 000 


Rear axle ~ layout drawing E34 (excluding 520i, 524td) .... 
Rear axle — layout drawing (four wheel drive) 

Breaking-in procedures after replacing/repairing final drive ~ 
Rear axle final drive — remove and install (525i ... M5/Four wheel drive) 
Rear axle final drive ~ remove and install (520i, 524td) 
Shaft seal for drive flange ~ replace 

Shaft seal for drive flange — replace (E34 Four wheel drive) 
Rubber mounts for final drive (rear axle carrier) ~ replace 
Rubber mounts for final drive (front and rear) — replace 
EH limited slip differential — check function ...... 
EX limited slip differential ~ 
Hydraulic system leak test 
GSA control unit — remove and install o or replece 
EH limited slip differential hydraulic control unit — remove and install or replace «........ 33> 
Pressure reservoirs — check pressure .. 
Pressure reservoirs — remove and install or replace .. 
Output shaft — remove and install 
Boot — replace . 
Rear axle carrier, complete — remove and install 
‘Arrangement of control arm 13° - axis 

Control arm, complete — remove and install 
Control arm — replace .. 5 
Both rubber thrust mounts replace ... 
Toe-in modification on left wheel... 
Toe-in modification on right wheel 5 
Rubber mount for rear axle carrier ~ replace .. 
Thrust rod ~ replace .... 
Wheel bearing and shaft seals ~ replace... . 
Spring strut shock absorbers — rear left or right, complete — remove and install 
‘Spring strut shock absorber, rear left or right — replace 

‘Arrangement of spring strut at rear ities 
Coil spring, rear left or right - install 

Rear axle — troubleshoot 
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AXLE LAYOUT DRAWING ~ E 34 (Excluding 520 i, 524 td) 
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FOUR WHEEL DRIVE LAYOUT DRAWING 





anon 


1 froseu mrt Rear aie a ive with EH oc, 
2 ‘unit 7. Hydraulic pipe to rear axle final drive 
3. ABS control unit 8 Hydraulic fuld tank 

4 GSA control unit 9 Hydraulle thud pump 

‘5 Fauttcontrol lamp 10 ABS sensor 
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BREAKING IN PROCEDURES AFTER REPLACING / REPAIRING REAR AXLE FINAL DRIVE 


‘Strict conformance with these breaking In procedures is requited for preloading the 
tapered roter bearing. 


‘During the frst 1,000 kilometers the car must be driven at diferent engine speeds and 
‘oad speeds, Dut never faster than 2,3rds of the max. permissible speed, 


{M there Is.no conformance with these breaking in procedures, there could be selzure 
between the tapered rollers and inner race guide band, which In turn will cause con: 
Invous noise, overeating and oll leakage. 


‘Install at9q oF label to remind the driver of the next oll change, 





3310010 REMOVING AND INSTALLING 
REAR AXLE FINAL DRIVE 
“5251... MS / Four Wheel Drive: 


‘Unscrew the propelier shaft atthe rear axe 
reter to Group 26. 


nstataton 
Replace the set-iocking ruts 
Tightening torque’ 


Unscrew and suspend the output shans 
wom the car on places of wi 





Instataton. 
Use washers, 
Tightening torque’ 


Roar Axle Final Orive with EH Lock 


Unscrew the hydraulic pipe and plug the 
‘opening with a suttabe cap. 


nstataton: 
Tightening torque". 

‘ieed the EM lnnited sip iterential - reter 
10.33 19010. 


Unscrew the rear axle final drive BOR atthe 
front wed ofthe rear arte carrer 


Instatason: 
First secure the rear axie final érve on the 
tear axle carrie wh the front Bots. 
Tightening torque", 





‘Suppon the reer ante fina érive trom unde: 
‘neath using & garage jack and Special Too! 
33.4390. 

‘Unscrew the fet and right rubber mount 
‘bolts and lower the rear axle final deve. 


Instatavon 
Tightening torque’. 

Check the oll evel and, t necessary, aad 
‘ear axl fnal drive gear Wibe™ 


Ne 
|When replacing the final drive, note the 
{inal ive ratio and version. 

Ratio and version are die-stamped In data 
plate (1), 





1, Reter to Specinications 
% Reter to Operating Frags 
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3210010 REMOVING AND INSTALLING 
REAR AXLE FINAL DRIVE 
+ 8201 and 524d - 


Unscrew the propeller shaft atthe rear axle 
= eter to Group 26 





Replace the setttocking nuts. 
Tightening torque’ 


Unscréw and suspend the output shatts 





Installation 
Use washers. 
‘Tightening torque". 


Unscrew 1 
ale carrier 





‘bots atthe top of the rear 


Installation 
Tightening torque’. 


‘Suppon the rear 
‘neath using # garage jack and Speclal Too! 
33.4390. 

Unscrew the front bolts. 





Instaltaton: 
Tightening torque’ 


* eter to Specitications 





$0 final dive from under- 


Pl the electric wire plug otf of the speed- 
‘ometer pulse sender after squeezing both 


the rear axle final drive. 


Instatation 
‘Tightening torque" 

‘Check the oll level and, l necessary, add 
rear axle final drive gear lube” 


Noto: 
When replacing the final drive, note the 
final dive ratio and version. 

Ratio and version are dle-stamped in data 
plate 
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93.11 011 Replacing shaft seal and 
flange of rear axle 
differential {type K/M'G) 


Refer to Repair Manual 7 Series E38 


93.11 02 Hag ahah veal for 
rear axi 
differential 


eter to Repair Manual 7 Series E38 for dite 
‘ential Type G and M 


Reter to Repair Manual 7 Series E38 for dite 
‘ential Type M and K 
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Mor s2018 





39.19 151 Replacing shaft sea! fr drive 


flange 


Untlange output shaft from drive flange and te 
back 





For tightening torque’ 


Press out drive flange with crowbar 


Installation note: 
Replace stretched round wi 
Belore mounting the drive lange, it the round 
wire snap ring (1) in the groove ofthe ditteren- 
al easing such ta bah ende ole round 











+ Roter to Technical Data 

















Sian 














Remove shaft seal with special tool 0 § 010, 
and suitable thrust piece, 


Instatation note. 
Coat casing lange and sealing lips of shaft 
sea with differential gear ol, 


Instatation note. 
Drive in shaft seal as tara it wil go with 
‘special tool 00 § §00:33 3 460 (cover with 4 
bolts) or 33.3420 (cover with 6 bolts). 


Installation note: 
Drive in shaft seal as tar a It wil go with 
‘special too! 00 § §00°33 3 450 (cover with & 
‘bolts or 33 3.420 (cover with 6 bots), 
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33.11 151 REPLACING SHAFT SEAL FOR 
ORIVE FLANGE 
= E34 Four Wheel Drive « 


Unscrew the output shaft atthe rear axle 
final drive and suspend it trom the car on 
a place of wire, 


Instatation 
Use washers. 
‘Tightening torque’ 


Lon Flange: 


Mount Special Too! 33 2 140 on the drive 
ange with three Bolts and unscrew bol (1), 
Pull the drive flange out and ensure thet 





Instatation 
Insta dlaphragm spring (2) and bearing 
‘thrust washer (3) on the flange prior to 
Installation of the drive tange. 

Press the orive lange in by hand and with 
‘slight turning. 


Instatation 
Replace bok (1). 

‘Clean the bearing surtaces between the 
‘bolt head and drive flange (sealing surtace) 


‘tmoroughty. 
‘Tighten the bot using Special Too! 
909 120. 

‘Tightening torque’. 


* eter to Specitications 





























Toke needie Dearing (4) nd thrust washer 
(8) out of the bearing cap. 


Instatation: 
Dip the needle bearing and thrust washer 
In rear axle final drive gear hibe prior to 
Installation 

Ensure absolute cleantiness. 


‘Apply Special Toots 33 1 205 and 33 1 908, 
‘and pull the shaft seat out using Special 
‘Too! 00 § 010. 


Dip the new shat seal In rear axte final 
rive gear tube. 

Knock the shaft seal in as far as the stop 
‘using Special Too! 331 190, 
































Right-hand flange 


Secure special too! 33 2 140 with three bolts to 
drive flange and release bolt (6). 
ull out drive flange 


Instatiation note: 
Press n rive lange by hand while turning 
slighty 

‘Thoroughly clean contact surfaces between 
bolt head and drive flange (sealing surface). 
For vghtening torque” 


Fit thrust pleces 33 1 307 and 33 1308 
‘and remove shaft seal with 
‘Special Toot 0 5 010. 


Installation note: 
Coat casing lange and seal lips of shatt seat 
with differential gear ol. 

Installation note: 

Drive in shaft seal as far ait wil go with 
‘special tool 00 § 500/33 3 480 (cover with 4 
bolts) or 33 3.420 (gover with 6 bola). 


+ Reter to Technical Data 
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3317001 REPLACING RUBBER MOUNT 
FOR REAR AXLE FINAL DRIVE 
(REAR AXLE CARRIER) 


Pull the eleciric wire plug off of the speed: 
‘ometer pulse sender. 

‘Suppor the rear axle final dive trom un- 
‘ermeath with a garage jack. 


‘Unscrew the bolts and lower the rear axle 
tinal drive, 


Instatation, 
Tightening torque’. 


Unscrew the bolts and remove the rubber 
‘mount 


Instatation: 
Clean the threads and install the bolts with 
Loctite. 

Tightening torque’. 


+ Reter to Specifications 
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33.3144 


x 
33.3144 


3233054 


9333143 





33.17 006 REPLACING ALL RUBBER 
MOUNTS FOR REAR AXLE 
FINAL DRIVE (FRONT AND 
REAR) 





Rlomove the heat shlel 
Remove rear axle final drive «rater to 

33 10 010 

Unscrew the propelior anim at the center 
‘mount and lower 





ul the rear rubber mounts out using 
Special Tools 33 3 142, 33.3 141 and, 
393144, 


Coat new rubber mounts with Clrcolight” 
‘and instal using Special Tools 33 3 143, 
fand 39.3 144, 


In tush using 
nd 33.3 144, 






+ Source of Supply: BMW Paris 





Unscrew the exhaust suspension holder 
Pll the front rubber mount out using 
‘Special Toots 33 3.142 and 33.3144, 


Use Special Toot 33:3 141 for puling out 


Coat the new rubber mount with Circoight 
{and install from outsige using Special 
Tools 33.3 141 and 39.3 144 


Counterhold on insise with Special Too! 
33.3143 or pulling in. 
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3319000 CHECKING FUNCTION OF EH LIMITED SLIP DIFFERENTIAL, 


Note: 
‘This test Is provided only fr the sake of checking the entire electricyhydraulle (EH) 
locking system with simple means. 

Flt enaure na tn eletriemecnanteal (Mock uncon bare checking the EM 
EM lock function tet - reter to Group 27, 


‘car onto 8 iting platiorm and raise the platform until all our wheels have 
round. 








Checking Free Movement of Limited Slip Ditterentil 


‘Switch the ignition ot 
Release the parking brake lover 

Engage frst goar or move the selector lever into P. 

‘Turn the left rear wheel by hand, whereby the right rear wheel must turn In opposite 
<lreetion, 


Noto: 
When the rear wheels can only be turned in opposite directions very difieutly or not at 
al, this Is Indicaton that the lock does not open. 


Possible Faults: 
1. Mechanical fault in the limited sip atferentiat. 

2 Pressure Is not discharged In the hydraullc pipe tothe limited slip differential 
Troubleshooting ~ refer to diagnosis. 


2. Checking Locking Ettect: 





Requirement: 
Parking brake adjusted correctly. 


Remove the dust cover trom the parking brake lever 
Pll the parking brake lever up 5 or 6 teeth. 

Slacken the parking brake cable of the right rear whe, untl the wheel can be turned 
easly. 


Caution! 
Do not carry out the following test longer than 5 seconds as otherwise the parking 
Drake would be subjected to excessive loads. 


Increase the engine speed to 1800 .. 2000 rpm and observe the let rear wheel, 
‘The EH lock Is okay, I the let rear wheel's turned In forward direction against the 
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3319010 BLEEDING EH LMITED SUP 
OWFFERENTIAL 


Noto: 
Carry out the bleeding procedures via 
agnosis. 


Set up the bleeder hose with bottle on the 
Dleeder screw of the rear axle final drive. 
Start the engine. 

Loosen the Bleeder screw slighty and 
Degin with the bleeding procedures. 


Flush the hydraulic system untit bubbietess 
hnydraule fluid guns out (Nushing volume: 
approx. 250 


Tighton the bleeder screw. 
Tightening torque". 


Noto: 
Remove any escaped Pentosin trom the 
‘surface of the rear axle final rive afer 
bleeding 


(Cheek for leaks - refer to 33 1 





Check and, i necessary, correct the 
hhySraulic fuid level In the supply tank - 
‘eter 10 Group 32. 


+ Reter to Specitications 
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33 19.050 REMOVING AND INSTALLING / 
REPLACING GSA CONTROL 
UNIT 


Caution! 


‘Always switch the Ignition off betore re- 
‘moving oF Installing the controt unit, 


Unscrew the screws, 
Remove the cover. 


Unlock and pull plug (1) off of the controt 
nit. 

Pull the retainers out and remove the con- 
‘rol unit 
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33,19 100 REMOVING ANO INSTALLING / 
REPLACING HYDRAULIC CON- 
‘TROL UNIT FOR EH LIMITED 
SLIP DIFFERENTIAL 


Note: 
Bleed the hyarauite system »reter to 
3319 010. 


‘Switch the ignition of 


Discharge the pressure reservoir on the 
‘hydraulic control unit by connecting & 
bleeder bottle tothe pressure discharging 
‘Screw and loosening the screw carefully, 


Caution! 
the pressure discharging screw Is un- 
‘screwed 100 fast, the Dleeder hose could 
‘pop off due to the high oll pressure (180 


Instafaton 
‘Tightening torque". 


Unscrew the serews and remove the heat 
shied, 


+ Rater to Specifications: 
































3. (P) teed pipe trom hydraulic uid pump 
{4 (EH) Teed pipe 10 r8ar axle final drive 


Don start the engine as the pipe to the 
ump is disconnected. 


Instatavon 
“Tightening torque 


Unlock and pull plug (5) of 
Unscrew the screw and remove the hydrau- 
Ne control unit 





* Rater to Specifications 
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33.19... CHECKING GAS CHARGE 
PRESSURE IN PRESSURE 
RESERVOIR 


‘Switch off igntion 


Discharge the pressure roservoir on the 
hhyaraulle control unit by connecting 
bleeder botto to the pressure dischar 





0 
‘Screw and loosening the screw caretully., 


Caution! 
{Whe pressure discharging screw Is un: 
‘Screwed too fast, the bleedes hose could 
pop off due tothe high oll pressure (180 
an 

Wear protective goggles. 


Installation: 
Tightening torque" 


Unscrew the pressure dischargl 





+ Reter to Specitications 























Connect a pressure tester to the nycrautle 
control unit 

‘Special Tools 54 3 101/102/102/104/105:106 
and 107. 


‘Shut valve (1). 
‘Stat the engine and walt unt 140 10 160 
bar pressure Is bull up. 
Stop the engine. 

Connect pipe (2) 10 2 bleeder bottle or 





‘Sure reservoir must be replaced 


Remove the pressure tester 
Insta the pressure discharging screw. 
Tightening torque’ 





+ “Rete to Specitications 
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Flushing Hydrauile Control Unit: 


‘Star the engine and wan (approx. 20 sec.) 
‘until pressure ts bull up. 

‘Stop the engine. 

‘Activate the pressure build-up valve #0 
‘often (2 oF three times) via diagnosis 
(component activation) unit flow noise 
tram the hydrate control unt longer 


Import 
‘There must only be setivation one time per 
minute 





Check and, it necessary, correct he oll 
level after finishing the work  reter 10 
Group 32, 
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33.19... REMOVING AND INSTALLING 
[REPLACING PRESSURE 
RESERVOIR 


‘Switch the ignition of, 


Discharge the pressure reservoir on the 
hhydrauile control unit by connecting a 
bleeder bottle to the pressure discharging 
‘crow and loosening the serew carefully. 


Caution! 
Wine pressure discharging screw Is un- 

‘Screwed 100 fast, the bleeder hose could 
op off due to the high oll pressure (180 





ba). 
Wear protective goggles. 


instalation: 
Tightening torque". 


Loosen the pressure reservoir using 
Special Too! 33 3 080 and unscrew I. 


Anstatation 


‘Screw a new pressure reservor in 
‘Tightening torque’, 


+ eter to Spectications 


‘Flushing Hydraulic Controt Unit: 


‘Start the engine and wat (approx. 20 sec.) 
‘nil pressure fs bulk up. 

‘Stop the engine. 

‘Activate the pressure bulld-up valve 80 
‘often (2 ores Uimes) via diagnosis 
(component activation) unt flow noise 
{ram ihe hydraulic sontrol unit Is no longer 


Important! 
‘There must only be activation one time per 
minute. 


Check snd, 1 necessary, correct the ol! 
level afer finlahing the work = reter to 


Group 32. 





2023071 





33.21 000 REMOVING AND INSTALLING 
OUTPUT SHAFT 


Unscrew output shatt on tinal drive 
‘and rear axle shatt 


Instatation 
Install washers on transmission and 
rear axle ends. 

Tightening torque’. 





33.21 031 REPLACING DUST COVER 


Remove output shaft - see 33 21 000 
Press off sealing cover (1) J 
Remove clrelip (2). 

Loosen strap on dust cover. 
Press off cover (2). 

Peel off the dust cover. 








3223078 
Press output shaft out of constant 8 

velocity joint. 

Important \ 
Bearing Inner race must bear on 

‘counterpressure plate (P). 


Don’ disassemble the joint 
Check joint fori or damage. 





* See Specifications - anazeeg! 


‘Mount dust cover with inside cover on 
the output shatt. 

‘The joint must be positioned with the 
Inner race collar facing the output 
shat. 


Important! 
Use a repair kit. 
Dust cover Is mounted on the cover, 


Remove grease from splines of joint. 
Coat splines with Loctite No. 270. 


Important 
Keep Loctite out of ball grooves. 


Press on joint with cap and instalt 
clrciip. 


Instatation. 
only one end Is disassembled, the 
‘sealing cover on the other end must 
be removed to press on the joint. 


Fl joint and dust cover with grease" 
Remove grease from sealing surtace 
for the dust cover. 

‘Mount dust cover with a new strap. 
Seal the sealing cover with Curll K2"* 
‘and instal 





+ See Specifications 
“Source of Supply: HW 





3331 000 REMOVING AND INSTALLING 
REAR AXLE CARRIER ASSY. 


Remove exhaust assembly - see 
18.00 020. 

Remove propeller shaft - see 26 11 000. 
Disconnect brake cables on parking 
brake lever - see 34 41 000, 

Draw off brake fluid In tank with a 
syringe reserved exclusively for use 
with brake fluld 

Remove the float housing for this 
purpose, 





Instatabon 
Fill with brake flute 





Unplug right brake pad wear indicator. 
Disconnect ground lead and lif lead 
out of clamps. 


Pull down connecting plug for both 
pulse senders and disconnect. 


Important 
Don't destroy the rubber grommet 


Pull brake cables out of guides. 
Unscrew left and right brake lines, 


Installation 
Tightening torque’. 


+ See Specifications 
** See Gr. 34 of Operating Fluids 


433 018) 





Disconnect plug on speedometer 
pulse sender, squeezing both tabs: 
together tor this purpose, 

Remove holder. 


‘Support final drive with a workshop 
Jack. 

Unscrew left and right thru 
the floor plate 


Instatation 
Replace selt-ocking nuts. 
Tightening torque" 


Unscrew rear mounting bolt. 


Instaiaton 
Tightening torque’ 


Unscrew left and right shock 
absorbers on traliing 
Lower the rear axle carrier. 





Instatation 
Tighten mounting bolts with the car in 
normal position” 

‘Tightening torque’. 


Litt ear and pull out complete rear axle 
carrier. 


+ See Specifications 
‘See Specifications of Gr. 32 
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3332000 REMOVING AND INSTALLING 
TRAILING ARM ASSEMBLY 


Remove rear wheel - see 36 10 300. 
ull up parking brake lever and 
unscrew output shatt on the drive 
flange, suspending It rom the car on a 
plece of wire, 





Instalation 
Tightening torque’. 


Remove brake cable on parking brake 
‘see 34 41 000. 

Draw of brake fluld in tank with @ 

‘syringe reserved exclusively for use 

with brake flu. 

Remove float housing for this purpose. 








Instatation 
Pour in brake fluid and bieed brakes - 
‘see 34 00 046. 


Pull down and disconnect plug for 
pulse sender. 


Important! 
Don't destray the rubber grommet, 


+, See Specifications 
‘+ See Operating Fluids 





ull parking brake cable out of guide, 
Disconnect brake line. 


Instataton 
‘Tightening torque’. 


‘Support trailing arm trom underneath 
Unscrew trailing arm on rear axle 
carrier 


Instatation 
First Insert bolt on the Inner console 


Important! 
Tighten mounting bolts with the car in 
normal position’* 

Tightening torque’. 


Ms: 
Installation: 

Tighten bolt with Special Too! 33 3 060 
In conjunction with a torque wrench 
Set to 55 Nm (40 ft. Ibs). 


Unscrew stabilizer. 
Unscrew shock absorber and take otf 
the tralling arm. 

Important’ instakaton 

‘Tighten mounting bolts with the car in 
normal position”. 

Tightening torque’. 

Check ride level height of car with ride 
‘control - see 37 12 010, adjusting If 
necessary. 


‘See Specifications 
" See Specifications of Gr. 32 
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39 32021 REPLACING TRAILING ARM 


Remove trailing arm - see 33 32 000. 
Replace wheel bearings and shatt seal 
+ see 33.32 151. 

‘Transfer guard. 

Rubber mounts are already installed in 
‘8 new trailing arm. 


33.3040 





32:33:18 


99.32 561 REPLACING BOTH THRUST 
RUBBER MOUNTS 
= Trailing Arm Removed - 


ress out rubber mounts In a press 
‘with Special Too! 33 3 040, 





a sultable press Is not available, 
[press out (and in) rubber mounts with 
‘Special Tools 23 0 080 and 33 3 030 / 
040. 

‘Serew In pad of the pulling too! in 
‘such a manner, that the threaded 
‘section faces up. 





Instatation 


Longer section of each Inner bushing 
‘faces the center of the car. 
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Eccentric thrust rubber mounts could be 
Installed to correct rear axle toe deviation 
‘caused by he unfavorable summary of 
Tolerances. 


Important! 
This measure may never be applied for the 
“elimination” of changes In axle geometry 
‘caused In an accident. 


Check the rear wheel alignment -reter to 
Group 32. 


Remove complete traling arm - refer 10 
3332 000. 


Press the rubber mount out -reler to 
3232561, 





33.3040 











Mark the trailing arm i horizontal postion. 
‘on the tralling arm eye. 


Take the corresponding angle displacement 
from the following dlagram 

‘Connect the numbers for toe correction on 
both ends of the rubber mount with tines. 


CCoat the rubber mount with Circolight® and 
‘apply Won the traling arm thatthe tne is 
joned with the mark on the tailing arm 
Press the rubber mount in 

Mount the traling arm and check the rear 
wheel alignment. 





correction on the outer rubber mount is 
not sufficient, an eccentric rubber mount 
‘may also be Used on the Inside. 
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1. Forward direction 

2. Forward direction - Inner rubber 

mount 

‘TOE CHANGE ON LEFT REAR WHEEL 3. Forward direction - outer rubber 
mount 
4 Pressingn note 
5 Reading point - toe increase 
6 Reading point - toe decrease 
7 Trailing arm eye 
8 Thrust 
9 
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‘TOE CHANGE ON RIGHT REAR WHEEL 


Forward direction 
Forward direction - Inner rubber 
‘mount 

Forward direction - outer rubber 


















































73033187 
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3333071 REPLACING RUBBER MOUNTS 
FOR REAR AXLE CARRIER 


Remove the rear seat, 
Suppor the tralling arms trom underneath, 
Unscrew the thrust strut 


Instatation: 
Roplace the sel-ocking nuts. 
Tightening torque’ 


Knock the studs out upwards. 


Wt! 
‘Don't damage the threads. 

Wapplicable, cut off protruding rubber at 
he openings. 


Place Special Tool 33 3121 on the rubber 
‘mount between the body and rear axle 
‘cattle, and screw in Spacial Tool 39 3 107. 
‘Apply Special Too! 00 & 550 with its claws, 
Inthe openings, secure with Special Too! 
33.3 107 and pul the rubber mount out 
‘eat the rear axle cartier at the rubber 
‘mount take-up with an industrial hot alt 
‘lower to make this step easier, 


+ Reter to Speciications. 





Place Special Too! 33 3 123 on the edge ot 
the take-up sleeve between the body and 

roar axle carrier, and screw in Special Too! 
333 103. 

Coat the rubber mount with Circotight™ and 
‘apply ton the rear axle carrer 

Pull I in using Special Tools 33 3122 and 

333 104 
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33.41 151 REPLACING SHAFT SEALS 
AND WHEEL BEARINGS, 


Unscrew output shaft on drive flange and 
‘wipend from car on a piace of wire 
Remove rear brake disc ~ see 34 21 320 
Installation: 

Tightening torque’ 


Lift out lockpilate 
Rlemove ABS speed sensor 


Mount Special Too! 33 4 000 with two 
M10 x 30 bolts 
Unscrew collar nut 


ull off drive flange with Special Too! 
(00 7 501 and two M 10 x 30 bolts. 





Serew on collar nut flush with end of shaft 
‘and drive out with a nylon hammer, 


Check drive flange, replacing flange if necessary. 


Lift out eiretip, 


Pull out wheel bearings with Special Too 
33.4 031, 33 4 032 and 33 4 038, 


(Use Special Toot 33 4 033, 


Bull in orale at ith Soni Tools 
23.1 300, 33 4.080 and 33 4 


Poll inner bearing shell off of the rear axle 
shaft with Special Too! 00 7 500. 


Pullin complete whoo! beering with Special 
Tools 33 4 036, 33 4 032 and 33 4 030, 


Important! 
Give bearing surface on collar nut a Hight 
coat of oil 

‘Apply Special Too! 33 4 000. 

Tighten collar nut. 

Tightening torque® 


Use Special Too! 33 4 037. Drive in lockplate with Special Tools 33.4 060 
‘and 00 5 000, 


Install ereip, Install output shat 
Use washer 


Tightening torque* 


* See Specifications 
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33 52 100 Removing and installing com- 


jet al or ight rear spin 
Strut shock absorber 





Level contro, refer to 37 12 100, 


Sedan: 
Remove backrest, refer to 52 20 000. 
Touring: 

Rlomove whee! arch trim, 

rater to 8147 151, 


Jack up vehicle and support sembiraling ant 


Caution! 
‘The spring strut shock absorber portorms the 
tunetion of an arrester bond, 








Tightening torque 39 52 142" 


Um up tin (1, 


+ Roter to Technical Data 






ry 


et | 


Remove cap (2) 


‘Brace spring strut shock absorber, untasten 
‘screws and remove spring strut shock absor: 
ber 


Instaiation: 
Replace sealing disc (1) 
Replace sel-locking nuts 
Tightening torque 33 §2 5Az* 





Upright at room temperature for 24 hours. 


+ Reter to Technical Data 
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3233071 


aaaa073 


33 52 131 Replacing rear left or right 
Spring stat shock absorber 


Whether a shock absorber needs to be re 
placed can only be determined by testing it 
‘when installed with a shock tester or when 
emoved with a shock absorber testing ma- 
chine 

Reter to 8137 01 92 (562) 





with the same Identiication designation must 
always be installed. 


Remove 
3382 100. 





ing strut shock absorber, rter to 


Remove cap (1) 


Release nut 
Remove support bearing and coll spring. 


Installation note: 
Reter to spring strut layout for installation se 


quence. 
For tightening torque 33 52 3AZ", 


* Reter to Technical Data 


aaas0% 


Check support bearing (4) for damage. 


33-52/3 
REAR SPRING STRUT LAYOUT DRAWING. 


_ 


| 








1. Shock absorber 9 NutM10%1-82N 
2 Support Cap 
3 Upper spring ring 11 Rubber 

12. Protective tube 
8 Bolt 13. Coil spring 
8 Insulator 14 Lower spring ring 
7 Collar nut M8 18 Bolt M 14x 1.585 
8 Disc 16 
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33 53.000 Removing and installing rear 
for night cot Spring’? 


The procedure is identical as that for replacing 
‘spring strut shock absorber, reer to 39 52 191, 


‘TROUBLESHOOTING REAR AXLE 





Cause 


Correction 





Backlash excessive 
Output shaft detective 
Play in propeller shaft side 


‘Adjust backlash ~ s0e 33.12 581 
Feplace output shatt ~ see 33 21 000 
Install sie with Loctite No, 76 for joints 





‘Traction oF compremion noise 


Backlash excessive oF invutficient 


‘Adjust backlash ~ s90 3312 851 














Drumming Propeller shatt See “Troubleshooting Propeller Shaft” 
Rubber mounts on rear axle carrier detective Rooplace rubber mounts ~ see 33.33 O71 

OW tows Radial oi seals tak Replace radial oi sale 
Vent clogged Clean vent ~ s0e Service Information of Group 33 
Wrong oi! grade* Replace final drive oil 
} 

Vibration Imbalance of wheels Balance wheels, replacing rims if necessary 
‘Output shaft detective Replace output shatt ~ see 33.21 000, 
Propeller shaft See "Troubleshooting Propeller Shaft” 

Rating oF grinding noise ‘Shock absorbers loose Tighten shock absorbers 
Upper shock abiorber rubber mount defective Replace rubber mount 


Lower shock absorber rubber mount defective 
Flubber mounts on rear axle carrier defective 


Roplace shock absorber ~ see 33 52 100 
Replace rubber mounts ~ see 33.33 071 





Grinding noise onty when driving in curves 





‘Wheel bearings defective 





Replace wheel bearings ~ see 33 41 151 





* See Specifications 
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General information 
Notes on brake fluid 
Notes on brakes 
Notes on brake lines 
General information ABS/ASC+T .. 
Brake test on test rig 

Foot brakes (high pressure, low pressure check) — check .. 
Brake booster — check function ..... 
Brake system — bleed on... 
Brake system with ABS ~ bleed 
Function description ASC+T 
Function test brake initiation without test equipment 
Brake system with ABS/ASC+T — bleed . 
ASC+T mineral oil circuit — bleed .... 
Brake system with ABS/ASC+T — bleed 
Handbrake — adjust ...... 
Pads of both front disk brakes ~ remove and installreplace 
Front brake calipers — remove and install 

Front brake calipers — overhaul 
Front brake disc — remove and install. 
Front brake disk — check for runout and thickness deviation 
Front brake disc — grind 
Rear brake pads — remove and instal . 
Rear brake calipers — remove and install 
Rear brake calipers — overhaul .. 
Rear brake disks — remove and install. 
Rear brake disks — check for runout and thickness deviation 
Precision turning rear brake disks 
Master brake cylinder — remove and install .. 
Master brake cylinder — remove and install (M60) .. 
Al brake lines — replace .. 
Brake hose, front — replace .. 
Brake hose, rear ~ replace 
Brake unit (brake booster) ~ remove and instal or replace 
Brake unit (brake booster) — remove and install or replace 
Non-return valve for brake unit ~ replace... 
Vacuum hose for brake units ~ replace 
Hand brake lever - remove and install. 
‘Arrangement, handbrake lever... 
Handbrake Bowden cable — remove a 
Handbrake shoes ~ remove and install 
‘Arrangement, ABS. 
Function and examination of the ABS telltale . 
‘Anti-lock braking system — function check... 
Hydraulic unit for ABS), complete unit - remove and instal or replace... 
Hydraulic unit (for ABS), complete unit ~ remove and install or replace (M60) 
‘ABS components .. Gin eater) oR rn 
Hydraulic unit (ASC+T) ~ remove and install or replace (M60) 
Hydraulic unit (ASC+T) — remove and install or replace 
ASC+T filter — remove and install or replace ... 
Control unit (for ABS) — replace 

One impulse sensor (for ABS) at front — replace 
One impulse sensor (for ABS) at rear — replace 
Relay on hydraulic unit (for ABS) ~ replace 
Telitale for ABS — replace 
Brake system — troubleshoot . 
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34-0/1 
3400 ... General information 


Ensure absolute ceanhiness and only use lint- ree cleaning rags 

'No ou or grease must enter the brake system as his could cause the brake system to fai 

‘On no account must brake cleaner enter the brake system when cleaning brake components 
{with brane claaner, refer to BMW Parts Service) 

Even small traces of brake cleaner must be avoided Only use approved assembly pastes when, 
‘carrying out repairs on brake callipers, rete to BMW Parts Service 

‘Wash off brake dust of remove with vacuum cleaner, d0 not blow off with compressed air. The 
‘dust hazardous to health! 


34 00 ... Notes on brake fluid 


[eter 1a BMW Fluids and Lubricants Specifications 
‘Should brake thud get into the eyes. immediately fush with ample clean water and visit 


ehmarpotogi st 
‘Avoid atin contact i necessary clean with soap and.water 

Replace brake uid every two years a the latest 

‘Onno sccount reuse drained brake Mhuid 

Dispose off brake fluid oniy in approved laciities, reler to Workshop Equipment Panning 
‘documentation 

Enaure no brake fuid cames in contact withthe vehicle paintwork since itis aggressive and 
‘destroys paint 


34 00 ... Notes on brakes 


Brake sks, brake drums, brake pads: 
rake cisks. Drake drums and brake pads should only be replaced in axle sets. 

Brake hsks, brake drums must show no signs of scoring oF cracks. 

Minimum cisk thickness (MIN TH). disk runout, parallel alignment and peak-to-valey height of 
Iicton surlaces must not exceed or drop below the permissibie limits, reter to Tectinical Data 
Brake pads must not weer down 10 below the specified minimum pad thickness, rete 10 
Technical Data 

Remove preserving agent on new components belore instaling 


34 00 ... Notes on brake lines 


Release and tighten brake line screw ttings only with a special brake line wrench (this avoid 
‘damaging brake tines), 
Close off open connections of brake ines and individual components to ensure no dit can enter 


the brake system. 
The brake system must be bled after brake lines have been released, 
‘Cheek alt pats for leak. 


Brake lines and brake hoses must be laid correctly and must not rest or chate on the body or 
fixed 
Firmly tighten brake hoses at the front wheels only withthe wheels in the straight ahead position, 
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General instructions tor ABS/ASC+T 


‘The ABS requires no maintenance at all bu ou must observe the following when 
ABS is ted 


‘Piug mua be pulled of the electronic control unit when welding with an electric welder 
(Ogntion switched off 


During ‘work, the electronic control unit can be exposed lor up to 2 hours to 
mas. 98° C and, over longer periods, tomas. 88° C 


Do not incorrectly connect up the brake lines on the hydraulic unit: W necessary, 
mark them prior {0 dinassembly 


‘The ABS system must be checked in accordance with the Electrical Troubleshooting Manual 
11 one of the following ABS components is removed or replaced: 


5251 wilt ASCT up to model year 94: 
The ABS-ASC control unit must be reconfigured in accordance with the BMW Diagnosis 
‘unit fone of the folowing components is removed of replaced 


ABS controt unit 
‘Throtte valve aasemdly 
‘Thvottie valve potentiometer 


34 00 009 Checking Brakes on Test Stand 


Requirements: 
‘Switoh off ASC.T 


On fourwheel drive vehicles, switch off GSA system (Governed Locking 4WO) 


Tire profile OK. 
Tie hil pressure O.K. 


‘Brake at operating temperature and dry (! necessary, heat up by applying brakes several times). 
‘Observe the operating specifications of the relevant test bench manufacturer: 








Disable GSA system 


{ha separate fuse box, in the tront left side of, 
the engine compartment, there are two fuses 
{or the OSA system. 

‘To disable the system without activating the 
‘error memory, only remove fuse (2) 


Fuse: 
1 A 
2 6A 

















34600 519 Check tootbrake (nigh pross- 
Ure, low pressure chec! 





Brake circult distribution: 
Without ABS with 4 channel ABS 


{st brake circuit, tront right and rea lett 
2nd brake cireul, Wont le and tear right 


Brake force distribution: 
With 3 channel ABS ASC+T 
{at brake circut tront axe, 
2nd brake ciel, rar axle, 


Brake force distribution: 
ABS, ABSASC+T trom model year 9¢ 
{st Brake ciruit,tront axle 
{2nd brake circuit, ear axle 


Unscrew one breather valve on a wheel brake 
ln the fat brake circuit. 

Connect up pressure tester and bleed the sys- 
tom. 





Ly 








aN 














High Pressure Leak Test: 


‘Apply force" to brake pedal and block brake 
‘pedal with pedal support. 

Pressure may drop by max. 8% after two 
minutes. 


Low Pressure Loak Tost: 


Release pedal support until test pressure in 
‘brake system falls to between 2... § ba 
Vehicle and display unit must be at rest be- 
‘cause vibrations faleity the results. 

‘Over a test period of S minutes, the pressure 
‘must not drop at al. 

pressure drops sharply, check all rubber 


parts. 
‘Alor the leak check, bleed the brake system, 
‘rater to 34 00 046/087. 


Follow similar proceddre for high and low 
‘rossure leak tot ofthe 2nd brake circuit 


* Reter to Technical Data 
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3400017 CHECKING FUNCTION OF 
‘BRAKE BOOSTER 


1. Operation Test 
‘Operate tne brake pedal withthe engine 
stopped 80 often unt ta hard to operate 
‘Operate the brake pedal and start the 
engine 

The Drake booster is okay Ifthe brake 
pedal gives. 

Wnt, Feter to the troubleshooting chart, 


2. Leak Test 

Run engine at about 3,500 rpm to operat: 

Ing temperature and release the accelerator 

(repeating 2 oF 3 umes) to build up vacuum 

Inthe brake booster. 

Stop the engine and operate the brake 

edal with a force which Is equal 0 normal 

Braking of the car. 

‘fhe brake pedal operation should be 
spongy at least 1 oF 2 times, whereby the 

suction noles of the brake booster will be 

heard. 

In this case there Is no teak and the 

system Is okay, 

Wnt, reer to the troubleshooting chant 








3. Engine Vacuum Test 
Disconnect the vacuum hose trom the 
brake booster, 

Install Special Tool 34 3 100 between the 
brake booster and non-return valve. 

Fun engine at about 3,500 rpm to operat- 
Ing temperature and release the accelerator 
{repeating 2 oF 3 times) to build up vacuum 
Inthe brake booster, 

‘Speciication: approx. - 07 bar. 

‘Sop the engine and discharge the vacuum 
by operating the brake pedal several times. 
Flopeat this test two times, 

Wot okay, rete to Group 11. 






4. Brake Booster Test 
Unscrew the Bleeder screw trom the lot 
front brake caliper 

‘Connect the pressure tester and bioed. 
Mount @ peda! force meter on the brake 


pedal. 
Fun engine at about 3,500 rpm to operat: 
Ing temperature and release the accelerator 
(repeating 2 0F3 mes) to bulld up vacuum 
Inthe brake booster 

Apply force’ to the brpke pedal. 

This must cause the fine pressure of the 
‘brakes to reach the nominal value 

Wthis value Is not reached In & brake 
‘system In pertect condition, replace the 
brake booster 


* eter to Specitications 


























3400086 BLEEDING BRAKES 
Note. 

niy use approved brake uid" 

CContorm with the brake fukd change 
latervals” 

‘Keep Brake uid of of painted surtaces on 
Ihe car as brake flukd would destroy the 
paint finish, 


Connect a bleeder to the brake fluid tank 


‘Aner Finaining Work: 


Check the brake fluid level 
Check rubber gasket (1) 


+ eter to Operating Fluids 


3400047 BLEEDING BRAKES WITH ABS 


‘Connect a bleeder to the brake fluid tank, 
Conform with the operating instructions 
‘supplied with a pertinent Bleeder, 


Important! 
Don't use air Nushing 
‘Operate and hold the brake pedal down, 


‘Connect the bleeder hose with bottle 10 the 
bleoder screw and open the bleeder valve 
‘on the wheel brake, beginning at right rear 
Release the brake pedal and then operate it 
8 far a8 the stop twotve times, 


Hold the brake pedal in down position. 
‘Shut the Bleeder valve. 
Rolease the brake pedal 

‘Repeat these procedures at left rear, ight 
‘ront and lat front. 
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‘DESCRIPTION OF AUTOMATIC STABILITY AND TRACTION CONTROL (ASCT) 
Tasks of ASCoT 


Description of Operation 
‘The system has the task of regulating the slip ofthe driven wheels to an optimal value 
in ralerence to directional stablity and vehicle propulsion regardiess of the driving 
‘shuation. 





For regulation the engine torque is reduced by Infivencing the ignition (ignition timing 
control or injectionvigntion blendout via OME) and reducing ihe throtle valve gap. 
(ADS: ASC throttle vaive positioner. these measures are not sulicient, the driven 
‘whee! rotating too fast is slowed down by the whee! Drake. 





‘The system is swiiched on automatically ater starting the engine and can be switched 
‘of manually. The ASC lamp Is off withthe sysiem switched on, 


‘When regulation Is activated, ins Is reported fo the driver by a flashing ASC lamp In 
the instrument cluster. 

W the ASC tamp lights up continuously the system has been switched off automatically 
‘6ue to an occurred fault or had been Switched of! by hand. 


Note: 
‘Troubleshooting - reler to Car Electric / Electronic Test Plan 


Important! 
‘The minera ol crcutt must be bled I! repairs had been carried out on mineral oll equip- 
iment and pipes between the tank and up 10 and Including the ASCeT hydraulle control 
un 


‘Switch the ASC+T olt br tests on the brake dynamometer or performance test stand! 


‘OPENED BRAKE SYSTEM FUNCTION TEST 
WITHOUT TESTER 


Car on titing plattorm — wheels have 
Cleared ground. 


Procedures: 
= Left rear whee! can be turned easily 


= Move shit lever Into neutral or 
selector lever into "N*. 


= Start the engine 


‘= Regulate the engine speed to 2000 + 
100 rpm with help of the accelerator 
pedal. 


= Spin ine lett rear wheel quickly by hand 
|i forward direction (it applicable, hols 
‘the right rear whee! ight during tos). 


Reaction: 
= Left rear whee! Is braked noticeably. 


Procedures: 
= Repeat the test on the right rear wheel, 

















34 00 048 Venting brake system with 
AegaSeers 7 


(ABS;ASC+T 5251 MSO.up to 
‘model year 94) 


Note: 
Conform with the filing and bleeding proce- 
‘dures when replacing or repairing the 
tandem master brake cylinder 
hydraulic unit ABS/ASC4T 
‘and components installed between 
these aasembiies| 





Connect BMW Service Tester / MoDIC to diag- 
nals plug. 
Call up diagnosis program (ABS/ASC/ABD), 


‘Connect bleeding device to expansion tank 
‘and swatch on. 


Note: 
‘Conform with manufacturer's operating in- 
‘structions. 

‘Charging pressure should not exceed 2 ber 



































1. Bleed suction line 


Fit nose of bleeder bottle to the bleed screw 
‘on the hydraulle unit 

‘Open bleeder screw and flush suction line 
‘ntl brake fluid emerges without ai bubbles. 
Close bieeder screw. 


Note: 
For greater ease of access to bleeder screw, 
‘special tool 343110 can be used. 


Caution! 
‘Always ensure that there is no hydaule Mh 
(in special tool 343 110. W necessary, clean be- 
fore use. 


Installation: 
Tightening torque 34 00 1AZ* 


2. Perform preliminary bleeding operation on 
‘brake system, 


‘On each whee! brake, open vent screw in spe 
ciled sequence and flush until brake Mula 


9, Bleed secondary circult in hydraulle unit 
(On rear right whee! brake, connect bleeding 
bottle. 

‘Loosen bleeder serow. 

Pertorm bleeding operation using BMW Diag- 


‘nosis System. 
Close bleeding screw. 


* Reter to Technical Data 





4. Bleed brake system (draining operation) 


‘On each wheel brake, in the specified se- 
quence, drain off approx. 50 cm? of brake fluid. 
Sequence: 


‘Then pertorm following procedure on each 
whee! brake: 
* Open bleeder screw 
* Depress brake pedal hard 5 times 
+ Drain away broke fluid until 
emerges without air bubbles for about 
100m) 
Sequence: 
‘tear right 
tear len 
front right 
front ett 


‘Check brake uid level. 
ay attention to rubber seal (1) 


Remove BMW Service Tester / MoDIC and con- 
ect up diagnosis plug. 











3400080 BLEEDING ASC + T MINERAL 
‘ou ciRcUIT 


[Ensure tnat brake system Is tiled with 
‘brake fluid before filing the mineral ol! 
lreult with hydraule Nui, 


FF brake aystom - reer to point 1 In 
3400 048, 





Switch off ignition 
Unscrew sctews and take id of of elee- 
tronic box. 


Unlock and pull plug (1) otf of ABS/ASC+T 
control unit 


Fn crcutt with hydraulic Mhld  reter to 
Group 32, 


+ eter to Operating Fluids 














2. Bleeding Mineral OW Circult 


Note: 


‘The plungertype hydraulic control uni Is 
bled by running the engine. 


‘Switch off ignition. 
Connect plug (1) on ABSIASC+T contol 


‘Start and run engine at Idling speed at least 
60 seconds (automatic charging of ASCeT 
plunger-type reservoir 


‘Apply Special Too! 34 3 110.0n bleeder 
‘screw of plunger-type hydraulic contro! 
Lunt and place end of nose In supply tank. 
Loosen Bleeder screw and flush piunger- 
type hydraulic control unit until udbleless 
hydraulic uid runs out (at least 15 80). 
Tighten bleeder screw, 





Check and, I necessary, correct hydrauile 
fiuld evel refer to Group 32, 


+ Reterto Specitications 











34 00 048 Bleed brake system with 
ABS/ASC+T 


[ABS.ASC+T with plunger hydraulic unit 


Note: 
Use the specified iting and bleeding specitica- 
tion when replacing oF repairing components 
{nthe tandem master brake cylinder and 
AASC.T - plunger hydraulic unt (both included 
In each case). 

For al other work on the brake system (@.9. re 
placing the brake calipers}, continue to use 
the relevant specification “Bleeding brake sys- 
tem with ABS" (refer to 34.00 047), This can 
also be used on vehicles fitted with ASC+T. 




















1. Fll brake systom with brake fia * 


‘Connect bleeder hose and fluid receptacle to 
rear right brake caliper. 

‘Open Bleeder valve and bleed until brake fluid 
‘emerges without air bubbles, for atleast 

4 minutes, then close the bleeder valve. 

Fill wheel brakes at rear lef, front right and 
‘ront left ina similar manner (bleed time per 
‘ront wheel brake atleast 1 minute) 


2. Bleed brake system 


Caution! 
‘Betore pertorming the bleeding operation, al- 
‘ways ensure thatthe oll side of the ASC+T 
‘plunger hydraulc unit has been vented. This 
‘applies especially when replacing or repairing 
‘mineral oll assemblies and lines between the 
‘expansion tank and the plunger hydraulle unit. 
necessary, belore bleeding the brake sys- 
tom, frat bleed the ASC+T mineral oll crcult, 
‘rater to 34 00 040. 


{Nis only possible to vent the ASCeT hydraulic 


‘unit correctly in conjunction with ABS/ASC 
test equipment 345 110. 


* 00 BMW Operating Fluids Specification 




















2.1 Bleed rear axle brake circuit: 


=|. switch oft 


Ignition. 
Untasten screws and remove cover trom the 
‘electronics box 


Unlock control unit plug (1) and remove trom 
control unit of ABS.ASC+T, 


[Attach test adapter 34 § 113 10 test contro unit 
erin 


[Attch diagnosis connection cable 34.5 114 to 
twat adapter 34.5113. 


‘Attach control unit plug (1) 1 test adapter 
Men 




















|| Move shit lever manual) into neutral or move 


selector lever (automatic) into "P” or "N”. 


Connect the Bleeder hose with bottle to the 
tight rear brake caliper. 

bleed valve and fully depress brake 
‘pedal atleast 20 times (brake fluid must 
‘emerge without air bubbles). 


Release brake pedal 


‘Actuate red button to stan bleeding routine 
(Curation approx. 60 seconds) 


Caution! 
Brake fluid should emerge without bubbles: 
4 repeat the Bleeding procedure. 


Close the bloeder vaive 


Blood rear ltt whee! brake in similar manner. 
‘Switch off engine. 














2.2 Bleed tront axle brake circuit: 


Connect bieeder hose and botte to front right 
‘brake caliper. 

‘Open bieed vaive and fully depress brake 
‘pedal atleast 12 mes (brake fivid must 
‘emerge without air bubbles). 

‘Keep the brake pedal depressed, close the 
beeder vaive and release the brake pedal. 
Bleed the front let wheel brake ina similar 
manner 


‘Screw cap on the brake fluid tank (ensure that 
rubber seal (1) is installed in cap). 


‘Switch oft ignition. 
Disconnect control unit plug from adapter and 
connect up to ABS/ASC.T control unit. 

Insta cover on electronics box. 








34 00 048 Bleeding brake system with 
assaster 


ABS ASC4T from model your "04 


Note: 
Conform withthe filing and bleeding.proce- 
‘ures when replacing oF repairing the 
‘Tandem master brake cylinder 
Hydraulic unit, ABS-ASC+T 
‘and components installed between these, 
two assemblies. 


For other work on the brake system (¢.9. re: 


placement of brake calipers), conform to spect- 


{ication "Bleeding the ABS brake system", 
reer to 34 00 47, 


Caution! 
Reter to "General Data” 


Connect up BMW Service Tester / MoDIC 10 
dlagnosis plug. 
‘Call up diagnosis program (ABS/ASC/ABD). 





























‘Connect bleeder unit to expansion tank and 
switch on. 


Note: 
Conform with operating instructions supplieg 
with bleeder unit. 

Charging pressure should not exceed 2 bar 


Fit bleeder hose and botte to bleeder valve on 
ear right brake caliper 

‘Open Bleeder valve and bleed until clear, 
Dbubble-ree brake fuid emerges. 

Close the bleeder valve. 

Follow similar procedure on rear let tront 
right and front let wheel brake, 


Bleeding rear axle brake circuit: 


Attach bleeder hose and bottle to vent valve: 
‘on rear right brake caliper. 
‘Open up vent valve. 

Prtorm bleeding routine with BMW diagnosis 


system. 
Close the bleeder valve. 

Follow similar procedure on rear left whee! 
brake. 














Bleed tront axle brake circuit: 


Fit bleeder hose and botte to bleeder valve on 

{ont right brake caliper. 

‘Open up bleeder valve. 

Fully crore rake peda at ast 12 tes, 
rake fluid must emerge clear and without air 

bubbles. 


Hold down brake pedal in fully depressed posi: 
Alon, 

Close the bleeder vaive, 

Release brake pedal 

Follow similar procedure on tront lett whee! 
brake. 


‘Switch off bleeder unit and remove from ex: 
pansion tank. 

Check brake fluid lever, 

‘Seal expansion tank (note rubber 

‘gasket (1) in cover) 


Remove BMW Service Tester / MoDIC and 
close diagnosis plug, 








1X should be possible to hold the car withthe parking Brake, 
Drake must be adjisted I the parking brake lever travel is greater than 


‘moving pars of the parking brake move easily and function correctly. 





= incase of excessive parking Drake lever iravel (ten teeth). 

















Um dust cover oft 


Unscrew the adjusting nuts and loosen the 
‘cable completely. 























1. Baste Adjustment 
4.1 Drum Brakes 


Note: 
applicable, mount the wheels (brake 
drums must be blocked), 

‘Tightening torque’ 


‘Operate the brake pedal $0 1ong until the 
‘slack contro! sound (sof click) Is no longer 
heard, 

(The slack control operation can aiso be 
‘observed through # wheel bol bore.) 


1.2 Disc Brakes. 
(Ov0-Servo Parking Brake) 


Unscrew and remove one wheel bolt trom 
‘each rear whee, 

‘Tur whee! until the tapped bore is posl- 
toned approx. 65° behind a vertical tine at 
{op (a8 seen in forward delving direction). 


Instatation: 
Install and tighten whee! bot. 
‘Tightening torque’. 


Turn adjusting screw using a screwdriver 
nl the wheel or brake disc can no longer 
bbe turned, 

Loosen the adjusting screw 8 catches 
aerwards. 


+ Reter to Specitications 


34-10/2 


2. Agjusting Cables 
2.1 By Hand 


‘Pull parking brake lever up four feeth and turn the adjusting nuts until is just 
‘possible to stl turn the rear wheels, 


Release the parking brake lever; i must be possible to turn the wheels easily 
‘Swen ignition on; the contro! lamp must not be on with a released parking brake lever 


tooth: No braking ettect 
Control amp courd be on 


2 teeth: Control amp must be on; I necessary, adjust the Bwitch contact on the 
parking Brake lever -reler to Group 61 


22 On Dynamometer 


Cauton! 
‘Stop operation of the EM lock in four wheel drive cars »reter to 34 00 008. 


Oteein: {parking brake lever released) whee! peripheral force at iling speed in cars 





2 eeth: Control lamp must be on; M necessary, adjust the switeh contact on the 
parking brake lever - reter to Group 61, 

Checking of braking force ditterence with 

“éuo-servo parking brake In 3rd tooth 

‘Grum brakes. Bin tooth 


The leright Drake force display must be 600 + 50 N. 


‘3. Breaking in Specitications for Duo-Servo Parking Brake 


The following breaking In procedures are applicable n case of Insutticlent braking 
‘ettect of after replacing brake discs andior Drake shoes. 


‘with car moving approx. 40 kmh pull up the parking brake lever until braking of the car 
Is noticed, 

‘Than pull up the parking brake lever into the next catch and drive approx. 400 meters 
inthis position. 

(A Dasie requirement is thatthe parking brake is adjusted uniformly.) 


Note: 
The parking brake Is completely independent of the service brake and consequently 1s 
‘only subjected to limited wear. 

‘Quite often dirt and corrosion will cause the braking etfect of the parking brake to give 
In the course ot time, 


34-111 





34 11 000 Removing and installing or 
replacing brake pads of both 
disk brakes 


Note 
Ate finishing work, test brake pedals several 
times to ensure the brake pads rest on the 
brake disks 

Remove front wheels, reler to 36 10 300. 


Remove caps (1) 
Lett Disconnect cable connector trom brake 
ad sensor 





Release guide screws 2) 


Installation note, 
Only clean guide screws, do not grease 
CCheck thread. Replace guide screws i not 
satstactory, 

For tightening torque 34 11 3AZ" 


[Lit out retaining spring (2) and push brake 
Caliper forward and remave. 


+ Reter to Technical Data 








Rlomove brake pads from brake caliper. 
Check dust cover for wear and replace It 
necessary 


Instalation note 
Check pad thickness" 


Caution! 
‘New brake pads" should only be insalied it 
the brake disk thickness Is greater than or 
‘equal to the minimum thickness” (MIN TH). 


Lightly cost brake pad back plates atthe 
Contact points with anti-squeak paste. 

For ant-squeak paste reer to BMW Fluids 
{and Lubricants Specifications. 


Instaation note: 

Completely push back piston with speciat toot 

3411050 

Clean brake pad guides on brake caliper and 

brake back plate with a brush" and thinly coat 
th ant-squeak paste, 

For ant-squeak pasta reter to BMW Fluids 

{and Lubricants Specifications. 








+ Rotor to Technical Data 
“Source of supply: BMW Parts Service 





3411020 REMOVING AND INSTALLING 
FRONT BRAKE CALIPER 


Remove front wheal ~ see 36 10 300, 
Drew off brake fluid with » syringe, which 
{s reverved exclusively for brake flu, 
Duiconnaet brake pipe, 


Unerew bea 


Tightening torus 


caliper bott (1). 








Disconnect brake pad wear indicator plug 
Pull off brake caliper forward 

Installation: ~ Important! 

‘Check that brake pad wear indicator wire 

is ald in correct position by tab of dust cap. 
FRlubbing of the wire on the wheel rim must 
‘always be avoided. 








* See Specifications 











g234002 


w2a4oss 





233404 


5S 


gages 


3411092 OVERHAULING FRONT 
CALIPER 
= Use Repair Kit ~ 


Remove front caliper ~ see 34 11 020, 
Pres off plastic caps (1), 
Unscrew guide botts (2) 
Installation 
don’t hubriat 





‘Check guide bolts, replacing if necessary 
Tightening torque® 


Disassemble caliper and take out brake pads, 
Installation: 

Press out brake pads completely before 
inserting wring (4) 


Press off rubber cap and clamping ring 
Place a liner (piece of hard wood, hard fet 
(oF something similar) in caliper recess to 
protect the piston. 

Press out piston with compressed ave 
‘applied through the connection bore 
Caution! 

‘Ar pressure of 10 bar (142 psi) produces 
| fores of about 1250 N (276 Ibs). 





‘Check guide sleeves (5), installing guide 
sleeves from the repair kit if necessary 


* See Specitications 





aa n4oae 





a2a4047 





aaaeoan 


Rlemove seal careully with a plastic needle. 
Clean eylinder bores and parts with alcohol 
and dry with compressed ai. 
‘Check cylinder bore, piston and flange 
surfaces thoroughly for damage. 
‘Machining of eylinders and piston is not 
approved. 
Instaiation: 

ive all parts a light coat of ATE brake 
eylinder paste and instal 








First pull rubber cap on to the piston. 





-ubber cap over edge of cylinder bore 
secure withthe clamping ing. 
‘Assemble the caliper. 








3411 220 REMOVING AND INSTALLING 
FRONT BRAKE DISC 


Remove tront whee! ~ see 36 10 300. 
Pull rubber grommet (1) out of bracket 


‘Unscrew caliper and suapend trom car on 
1 pce of wire, 

Important! 

The brake pipe remains connected 
Instaiatin 

Tightening torque 


Unscrew bolt and take off the brake dis, 
Ingtallation. 
Tightening torque 





* See Specifications 





3411899 CHECKING FRONT BRAKE 
DISC FOR RUNOUT AND 
DEVIATION IN THICKNESS 

Front Wheel Removed 


Requirement: whee! bearings okay. 
Procedures on Removed Brake Caliper 
Mount Special Tools 00 2 500 and 33 1 422 
fon brake caliper 

Secure brake dite with two M12 x 1.5 bol 
‘sdditvonalty 

‘Check lateral runout* of brake disc with » 
ial 29s, 





1 the brake caliper i duasiambled (tor 
replacement of brake pads), Special Tools 
'00 2 600 and 00 2 490 can be mounted 
‘direct in the caliper tapped bores (fr puide 
bolt) 





Maavure devianon in thickness” of braking 
surtace at about 8 points with » micrometer. 


* See Specifications 





34.11 667 FINISH GRINDING FRONT 
BRAKE DISC 
= Brake Discs Removed 


Important! 
‘Always grind both sides of both brake discs 
Check minimum thickness* 

After machining to final size", one more 
borake pad set may be installed and used 

‘until worn (see wear lit) 

Installation 

its necessary to replace a brake dis, 
‘always replace both brake discs of one axle. 














34.21 200 REMOVING AND INSTALLING 
REAR BRAKE PADS 


Remove rear wheels 
Pres off plastic caps (1). 

Rion 

Pull oft plug for brake pad wear indicator 


Unscrew guide bots (2) 
(Onty clean guide bolts — don't lubricate 
them 

Replace guide bolts not in perfect 
condition 

Tightening torque 


Press out clamp (3) 
Pull of caliper toward rear 


Take off outer brake pd 
lrner beaks pad is located in the piston 
together with a spring 

‘Always replace all brake pads of both brake 
‘alipers on one axle. 

‘Check make’ 





Rar 000) 





ene 





Installation 
Push back piston completely 

Clean brake pad guides and recesses with » 
‘brush 

Caution’ 

Extract pad dust ~ never remove by blowing, 
(Check dust cover for damage. 

[Lubricate guides lightly with Playtlube®* 


3421745 REMOVING AND INSTALLING 
REAR CALIPER 


Remove rear wheel 

Draw off brake fluid with syringe reverved 

‘exclusively for use with beake fluid 
isconnect brake pipe 





Unscrew bolts (1), 
Unplug the brake pad wear indicator. 
Pull off caliper toward the roar, 
Installation 

Tightening torque* 

Bleed brakes ~ see 34 00 047, 


+ See Specifications 
Soures of Supply: HW 





. 





32 24088 


9224088 





3421282 OVERHAULING REAR 
CALIPER 
~ Use Repair Kit 


Remove rear caliper ~ see 34.21 220 
Press off plastic caps (1) 

‘Unscrew guide botts (2) 

Only clean guide bolts ~ don't fubricate 
‘them 

Check guide bo! 
Tightening torque’ 








replacing if ecessary 





Onassemble 
Press out brake pads completely before 
mertiog soring (8) 





hoe and take out brake pads. 





something similar i the caliper recess 
‘rotect the paston, 

Press out piston with compressed tr apptied 
‘wough the connection bore 

Aw pressure of 10 bar (142 pu!) produces» 
foren of about 1250 N (278 Ibs.) 


‘Check guide sleeves (8), installing guide 
seeves from the repair hit it necessary 


3294087 





3234068 





3234000 


Remove seal carefully with a plaitic needle. 
Can eylinder bores and parts with aleoho! 
fand dry with compressed ai, 

Inspect cylinder bore, piston and flange 
surfaces thoroughly for damege 








Machining of evlinders and, pot 
approved. 

Instatavion: 

Give all parts light coat of ATE brake 





cevlinder paste and instal, 





pull rubber eap on to the piston 
Press in piston witha piece of hard wood, 
boeing careful not to éant the piston 





Pull rubber cap over edge of cylinder bore 
‘and secure witha clamping ting 
‘Assemble the caliper 





3421320 REMOVING AND INSTALLING 
REAR BRAKE DISC. 


Remove rear wheel 
Unscrew Botts (1) 


Pull off caliper toward rear and suspend 
trom car on a prece of w 

Brake pipe remains connected 
Unscrew bolt and take off brake die 





Important? 
When replacement necessary, sways 
teplace both brake dies of one axie, 
Adjust parking brake ~ see 34 10 014. 
Breaking in Parking Brake After Replacing 
Brake Discs 
Car must be broken in in three phases, 
Phase 1) 5 x full stop braking from 

50 kwh (30 mph) 
Phase 2: Brakes allowed to cool off 
Phase 3: 5 x fll stop braking from 

'50 kwh (30 mp). 





3421947 FINISH GRINDING REAR 
BRAKE DISCS 
Brake Discs Removed 


3421879 CHECKING REAR BRAKE 
DISC FOR RUNOUT AND 
DEVIATION IN THICKNESS 


Rar Wheel Removed 
Importent! 


Always finish grind both sides of both brake 
discs on one axle 

‘Check minimum thickness* 

Installation: 

Wa brake dite i 
replace both bra 





Procedures On Ramoved Brake Caliper: 
Mount Special Tools 00 2 500 and 331 422 
direct im caliper tapped bore after removing 
the lower brake caliper mounting bolt 








to be replaced, always 
‘ditch of one axl, 








(die additionally with two 
ol 
I runout* of brake disc with a 


IY the brake caliper is disassembled (tor 
replacement of brake pads), mount Special, 
Tools 00 2 500 and 00 2 490 direct in a 

caliper tapped bore (for guide bolt), 





Maguire deviation in thicknats* of braking 
surface at about 8 points with a micrometer 





224073, * See Specifications 





eo 





34.31 000 REMOVING AND INSTALLING 
BRAKE MASTER CYLINDER, 


Draw off brake fluid in tankewith a syringe 
which is reserved exctusivaly for brake fluid 
Pull off plug 

1 applicable, pul off hose (1) for eluteh, 


Pull off brake thud tank. 
Disconnect brake pipes (2 and 3), 
Brake Pipe 2 

tront right 
rear lett 











Unscrew mounting bolts (4 and 5), 
Check rubber sea and connections. 
Replace sal locking nuts, 


Installation 
Check rubber ring (7). 

‘The building up of vacuum will be prevented 
hen the sealing i not perfect. 


‘Tandem Brake Master Cylinder Description: 
Operating the brake pedal moves pistons 

(1 and 4) forward, 

Primary cups (2 and 5) pass over the compen: 
sating bores. 

There is now balanced pressure in chambers 
And B. 


Diagonal Dual Circuit System: 
‘Chamber A acts on front right and rear left. 
‘Chamber B sets on front laft and rear right 
‘rake podal travel will be considerably longer 
when 8 beake circuit fois 

1 the second brake circuit fails, piston (1) 

‘wll use the pressure building up in chamber 
‘Ato push piston (4) in pressureles chamber B 
‘against tandem master cylinder housing and 
the first brake eirout functions. 

the fist brake circuit fil, piston (1) in 
pressureless chamber A will be pushed against 
spring loaded cap (7) and the second brab 
‘ircut will have fll action via chamber B, 

















34-31/2 

















34 31 500 Removing and installing mas- 
ter brake cylinder (M60) 


Note: 
When work is completed, bleed the brake sys 
tem, reler to 34 00 047 Yor ABS and 34 00 O88 
for ABS ASC.T 








Remove lett headlight, reer to Gr. 63, 





{Un supply line (1 and 2) otf master brake cylin 
er 


* Rater to Technical Data 





























some 








Untasten brake line (3 and 4). 


‘Note: 
‘Seal master brake cylinder and brake lines 
with sultable caps. 


‘Brake tine (3) eads to ABS hydraulic uni, 1st 
brake ciuit(ront rightrear tft) 
‘Brake line (4) leads to ABS hydraulic unit, 2nd 
‘brake circuit (ront letvrear right), 


From model year 94: 
Brake line (3) loads to ABS hydraule unit, con- 
‘nection R (rear axle). 
Brake line (4) leads to ABS hydraulic unit, con- 
‘nection F(Hront axe) 





Instatation 
‘Tightening torque * 


Untasten screws and remove master brake cy- 
lind. 


Instalation: 
Check rubber ring between master brake cylin: 
dor and brake unit, replacing necessary. 
Roplace settlocking nuts. 

Tightening torque" 


+ Roter to Technical Data 


34.32 361 REPLACING ALL BRAKE 
PIPES 


Brake prpas are now only supplied i straight 
vernion and correct length with connecting 
poe, 

[Use the removed pipe as 
banding 

‘Use bending tool 
‘Don’t damage wurtace of pipe 
‘Don't bend pipes sharply or attempt to bend 
back an incorrectly Bent pipe 

‘Aho rater to Service Inlormation of Gr. 34 


for 








‘Source of Supply: HWB 








3432 381 REPLACING FRONT BRAKE 
HOSE 


Installation 
[Never twist brake hose while installing 

Bleed brakes ~ 0 34 00 046, 

Tightening torquet 

See Group 34 of Operating Fluid Specifications 





3432 451 REPLACING REAR BRAKE 
HOSE 


Draw off brake fluid 
Disconnect brake hose. 

Installation 

[Never twist brake hose while installing 

Bleed brakes ~ see 34 00 046 

Tightening torque* 

Soe Group 34 of Operating Fluid Specifications 
or approved brake fluids. 


* See Specifications 
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34.33 505 REMOVING ANO INSTALLING 
‘OR REPLACING BRAKE 
BOOSTER 


Suck the brake fat. out ofthe br 
tank using @ siphon Used exclus! 
Drake Muids, 








Disconnect the plug 
ull of tank 
Disconnect cluten hydraulic hose (1), 


Unscrew brake pipes (2 and 3) 


Important! 
Don't mix up brake pipes, 
Tightening torque, 


Remove dashboard trim pane! at bottom 
Jolt reter to $1 45 180. 
Press oft clip (3) and pull out pin (4). 





+ Reter to Specitications 





Unscrew brake bosster at pedal console. 
Remove brake booster together with brake 
master cylinder forwards. 





Instataton: 
Tightening torque, 

‘Adjust brake pedal «refer to Group 35, 
‘Agjust Brake light switch - refer to Gr 








Rotor to Specifications 





3433 505 REMOVING ANO INSTALLING. Unscrew nuts and remove brake booster 


‘OR REPLACING BRAKE forwards. 
‘BOOSTER (M60) 
Instatation: 
Remove brake master cylinder reer to seltlocking nuts. 
3431 500. ‘Tightening torque" 








se 











Un out retainer and remove brake fuld 














Disconnect vacuum hose at brake booster. 











[Li out retainer and pullout retaining pin, 


Important! 
Ensure the retainer engages correctly when, 
nstating. 








+ Reler to Spectications 











3433051 REPLACING NON-RETURN 
VALVE FOR BRAKE BOOSTER 


Disconnect the vacuum hose at non-return 
valve (1). 


Instatianon 
Replace the clamps, 


Loosen the clamps and remove the non 
return valve, 


Instatavon 
The arrow on the non-return valve must 
plot in direction of the Intake manitols 
Replace the clamps, 








9439071 REPLACING VACUUM HOSE FOR 
BRAKE BOOSTER 

‘Unscrew the vacuum hose atthe brake 

booster 


Installation. 
Roplace the clamps. 


Unscrew the vacuum nose at non-return 
valve (1). 


instalation 
Replace the clamps 


34 41 000 REMOVING AND INSTALLING 


Turn retainer 90° and peel down the rubber 
PARKING BRAKE LEVER, cover 


Lift out aw extraction mask 


‘Unscrew bolt (3) 


Litt out cover ‘Unscrew adjusting nuts on parking brake 
cables 


Unscrew bolt 
1H applicable, pull ot! plugs for power 
windows, ete 





Unscrew bolts (5... 7), 
Remove parking brake lever, 


Litt the center console and remove the 
heating ducts 


1 caretul not to damage the warning 
‘removing and installing. 
‘adjustment. 





Check 
Instaltation: 
‘Adjust parking brake ~ see 34 10.014, 





DRAWING 














34.41 100 REMOVING ANO INSTALLING 
PARKING BRAKE CABLE 


Remove expander lock with parking bal 
shoes ~ 100 34 41 220, 





Rlemove parking brake lever ~ sae 34 41 000, 
‘Unscrew parking brake cable on trailing arm 
‘and pull out 
Installation 


‘Adjust parking brake ~ s0e 34 10 014. 





3441220 REMOVING AND INSTALLING 
PARKING BRAKE SHOES 





Disconnect upper return spring 
‘spring pliers 


Turn retaining springs 90° with Special Too! 
‘34 4.000 and disconnect. 


Pall brake shoes apart at top and remove 
from below 

Important! 

Pin of expander lock could fall out 
Replacing Liners: 

Break in as for replacement of brake discs 
= swe 3421 320, 





‘Apply a thin coat of Molykote Paste G on 
Sliding surfaces and pins. 
‘Adjust parking brake ~ s9e 34 10 014, 


34-50/1 





2 = Hydraulic control unit 
3 Pulse 





DESCRIPTION OF FUNCTION AND CHECK: 
ING ABS CONTROL LAMP 


The ABS control lamp lights up ater 
‘switching the ignition on. 

‘The control lamp must go out afer starting 
{he engine I ABS Is okay. 


‘The procedure Is repeated each time the 
ignition is switched off and on, 


The causes for faulty display — control 
lamp does not light up, does not go out or 
lights up while driving {even sporadically — 
ean be determined with help of a BMW 
Service Tester and brake test stand. 


The contro! unt automatically switches to 
“conventional brakes” In case of an electric 
fF electronic fault in ABS. 

‘This means that the car can still be braked, 
‘but without regulation (the wheels could 
tock!) 

The ABS control tamp in the dashboard 
lights up continuously to Indicate a faulty 
system. 





73034121 





'34 80 000 CHECKING FUNCTION OF 
ABS 


{An electronic eireuit in the controt unit 
monitors ABS constantly. 

The function must be checked when ABS 
Indicator lamp dows not go out, comes on 
while dewving oF does not come on when 
turning on the ignition or after performing 
jobs on ABS. 


Th function is checked wi 
Tester 

Connect tester on wire harness and contro! 
Unit with a suitable plug. 

Refer to ABS nominal value microtiche 
Caution! 

Control unit plug may only be disconnected. 
tnd connected after turning off ignition 
See wiring diagram in ABS nominal valve 
rmicrotiche for connections 


1 BMW Service 








Servicing ABS: 
Basically the ABS does not require servicing. 
‘Check brake lines to and from the hydraulic 
Unit for correet routing end leaks together 
‘with the general brake system. 


‘ABS Function and Troubleshooting: 
‘Sou car electrc/electronic test plan. 





3451820 REMOVING AND INSTALLING 
OR REPLACING COMPLETE 
HYDRAULIC CONTROL UNIT 
(FOR ABS) 


Unscrew brake pipes (1 and 2), 
Installation 





master cylinder, rer, 
master cylinder, front 
Caution! 

Catch escaping brake fluid and don’t lat it 
‘Bet on clothes oF paint finish, 





Don’t mix up pipes. (mark) 
VL to left front brake caliper. 

VR to right front brake caliper 

HL to left rear brake caliper 

HR to right rear beake caliper. 
Important! 

Keep open pipes and connections clean 
(insert plugs) 





Unscrew bolt (3), Torx T 18, and ltt off 





Pull out plug (4). 
Pull off multiple-pin plug (5) and insulate 


Unscrew ground lead (6), 


Loosen nuts (7.9) 
Pull up and remove hydraulic control unit 
Installation 

Bleed brakes s9e 34 00 046, 

Check function of ABS with a BMW Service 
Tester — soe 34 50 000, 


34-51/2 

















3451 520 REMOVING AND INSTALLING 
(OR REPLACING HYDRAULIC 
CONTROL UNIT FOR ABS. 
(460) 


‘Aner finishing work, bleed brake system - 
tele to 34 00 047 Tor ABS oF 34 00 O48 for 
ABSASCAT. 


Disconnect battery ground lead. 
Reter to General Information in Group 64 


Suck the brake thud out of the brake fluid 
lank using a siphon used exclusively with 
brake fis 


Unscrew screw and remove cover 


Unlock and putt off plug (1). 
Unscrew nut (2) and remove ground wire, 
































‘Unscrew brake pipes (3 ... 8). 

Important 

Don't mix up brake pipes ~ mark them be- 
fore alsconnecting l necessary. 

Nota 


lug brake pipes and ABS control unt with 
suitable plugs. 


Instataton: 
‘Tightening torque. 


from master cyl. conn. (V) 
6 ‘rom master cyl. conn. (H) 
‘Brake Pipes of Models with ASC+T: 


5 (HL) to plunger inlet (HL. ABS) 


‘Loosen mounting nuts and remove ABS 
hhydrautle control unit. 


+ Reter to Specitications 


34-51/3 


21450 noone niin 
: 
ieee 
aoe 
strait 
cortaee 


Disconnect negative ead from battery, 
‘Note general instructions in Gr. 61! 


Draw brake fuld out of tank with suction 
bottle reserved for exclusive use with brake 
thai 





Unlock plug (1) and remove. 
Untasten serew (2) and remove ground cable. 























Caution! 
@®\ | de not contuse position of brake lines: 
}} necessary, mark betore disconnecting. 


Untasten brake leads (1 .. 8). 
‘Seal brake lines and ABS hydrauilc unit with 
‘sultable plugs. 


Brake tine: 
1(V)__ from master brake cylinder, connection 
2H) from master brake cylinder, connection 
(VR) totront right brake caliper 


4 (VL) tofront ie brake caliper 
'SIHA)torear right and rear right brake caliper 


Instaiation 
‘Tightening torque * 


Untasten screw and remove ABS hydraule 
wit. 


* Reter to Technical Data 


34-51/4 


‘ABS COMPONENTS. 





3224138 
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WZ 











3451 525 REMOVING AND INSTALLING 
‘OR REPLACING HYORAULIC 
‘CONTROL UNIT FOR ASCeT 
(960) 


‘Aner finishing work, bleed brake system - 
tele to 34 00-038, 


Disconnect battery ground tea. 
Reter 1 General information in Group 61 
Remove hydraulic fuid supply tank - reter 
te 

Remove rear pedal assembly console 
rater to Group 35. 


Unlock and disconnect plug. 


‘Apply Special Too! 34 3 110 on bleeder 
‘crew. 


Loosen bleeder screw to discharge pros: 
‘sure In reservoir. 
































Unscrew brake pipes (1... 4) on plunger- 





yore conta uni. 
Ufecraw and emove bak pipes (1 and 2) 
fon ABS hyarate contol ut 

instatation 

Tightening torque 

rake Pipes: 

1" Bungee niet nf ABS) 

2 Phngr it (HU ABS) 

5. Phinge out i Re) 


4 Plunger outlet (HR RZ) 


LUnscrow hydraulic pipe (5) at adapter. 
Nore: 

‘A second hydraulic pipe must be unscrew: 
‘64 at this position in models with rie level 
height controt. 


SE Semana por a oe 
See 


Installation: 
Tightening torque*. 


* Rotor to Specitications 


Untasten nuts and remove intertor wheel arch 
vim 


Untasten retaining screws in wheel arch and 
remove plunger hydraulic unt. 











34-51/7 


3451525 tas 2nd inetaling oF 


fom model year 94) 


Caution! 
Do not confuse brake lines: f necessary, mark 
them betore removal. 


' | Untasten brake tines (1. 6) 
When work is complete, bleed the brake sys ‘Seal brake lines and hydraulic unit with suit- 
tom, rater to 34 00 048. ‘able plugs. 


Disconnect negative lead of battery, 


Brake tine: 
‘Observe general instructions in Gr. 61! 


\,_ | 101" "trom master brake cylinder, connection 
\. M 
2(H) trom master brake cylinder connection 
(VR) to ront right brake caliper 
(VL) _tofront left brake caliper 
raw brake tld out of tank witha suction SHR) to br 
bottle reserved for exclusive use with Brake, (HL) to rear lft brake caliper 
7 Diaphragm flow damper 











Instalotion: 
Tightening torque 24.32 1AZ* 








Unlock and remove plug (t Note: 
Untasten nut (2) and remove ground cable - ‘Note installation position of the diaphragm 
flow damper. 
‘The pin must be in bore. 
Installation: 
| | Tlattening torque 34 50 242" 














Untasten screw and remove hydraulic unit. 











* Roler to Technical Data 
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34 $1 540 Removing and installing or 
replacing ASC + fiter > 
Fier replacement interval, eer to G00. 


When work is complete, bleed mineral ol cir- 
‘cul, reter to 34 00 040. 


W necessary, remove engine splash guard 


Untasten titer bell housing (1) 
Replace filter element and O-ring, 


Instaiiavon 
Tightening torque * 





3482 510 REPLACING CONTROL UNIT 





(FOR ABs) 
Unscrew cover in engine compartment on 
ight se 

Caution 


Only remove oF natal! control unit after 
turning off the gnition 





Push back clamp (1) and pull off right sie 
land disengage lett side of multiple pin plug 
Unscrew control unit on body, 





Check for correct connections when replacing 
the control unit 

The multiple pin plug has a tab on the lett 
tide, for which the control unit must have 

an opening. 

Instatavion 

Furst engage the lett side of the plug and then, 
reas the right side into the clamp, 

‘Check function of ABS with « BMW Service 
Tester ~ see 34 60 000, 

Check the control unit number* 

‘Also refer to Service Information of Gr. 34, 


* See Specifications 











61 12510 REMOVING AND INSTALLING 
OR REPLACING ONE FRONT 
PULSE (SPEED) SENSOR 
(FOR ABs) 


Tuen off gnition, 

rw socket head screw 
Lift wire out of holder 
Pull out pulse sensor 











uconnect plug in engine compartme 
when replacing the pulse sensor, turn and 
push down plug 

The spacing distance for tront pul yensors 
is given by the take up bore 

Check funetion of ABS with a BMW Service 
Texter ~ see 34 50 000, 


Removing and Installing Replacing Front 
Pulue Whee! for ABS: 

Teeth of the pulse wheel are integrated in 
the front wheel hub. 

See replacing whee! hub in 31 21.561 


Removing and i 
ie Wheel for ABS: 

The rear pulse wheel integrated in the 

rive Mange 

See replacing rear whet bearings in 

3341151 





ing/ Replacing Rear 








61 12622 REMOVING AND INSTALLING 
OR REPLACING REAR PULSE 
(SPEED) SENSOR (FOR ABS) 


Turn off ignition, 
Remove rear wheel ~ s4e 36 10 300. 

Remove rear caliper ~ see 34 21 220, 
Inataltavion, 

The distance® between pulte senor and pulse 
wheel (A) i given by design and cannot be 
adjusted, 

However, the pulte wheel must be visual 
Inspected for dit or demoge 


Unserew socket head screw. 
Lift wires out of holders 

Pll out pulse sensor 

Installation 

Check seal, replacing i necessary 
Lubricate pulse sensor and housing with 
Molykate Longterm 2 prior to installation, 





Rear Pulse Sensor: 
wires out of clamp. 

Pull out wires and rubber grommet 
Disconneet plug. 

Toke off pulse sensor. 

Important! 

‘Don’t damage the rubber gfommet, 





* See Specifications 





161.31 570 REPLACING RELAYS ON 
HYDRAULIC UNIT (FOR ABS) 


[Unscrew serew (1) (Torx T 18) 
Pull aff cover 


Pull out engine relay (2) oF valve velay (3) 


Replacing Electronic Relay for ABS: 
Open cover on relay carter in engine com 
partment on lett hand side 

Pull out ABS electronic relay (Bosch) with 
Special Too! 611 250 and replace 





High Version Power Distributor 
10 = ABS relay 








{62 99.080 REPLACING INDICATOR 
LAMP (FOR ABS) 


Remove instrument cluster ~ see 62 11 000, 


Pull out indicator lamp socket 
Replace indicator lamp, 


Low Version Power Distributor 
K10 
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TROUBLESHOOTING BRAKES 





Condition 


Cause 


Correction 





Brakes pull 0 one wide 


4) Tire inflation pressure incorrect 
1) Uneven tire tread wear 

©) Oil an pads/tiners 

4) Pade type not a1 specified 
©) Caliper recesses dirty 

1) Rear whee! alignment maladjusted 
9) Corrosion in calipers 

1h) Shock absorbers without action 
1) Pad of one caliper worn 

K) Pad laced 





a) 
») 
ry 
¢) 
* 
0 
o 
») 
a 


[» 


Correct tee inflation pressure 
Change oF replace tires 

Replace brake pads/iners and eliminate cause 
Replace brake pads/liners 

Remove, clean and install calipers 
CCheck/adjust wheel alignment 

Remove and install, repair oF replace calipers 
Check oF teplace shock absorbers 

Replace brake pads: check calipers 

Replace brake pads; check calipers 





Brakes excemivaly hot while drwving 


'2) Compensation bore inmaster cylinder clogged 

'b)_ No play between push xod and master cylinder 

.¢) Rubber parts swollen from contact with wrong type 
of brake tus 

4) Vent hole in brake fluid tank clogged 

1¢) Corroded calipers 

4) Parking brake lever not released fully 








a 
») 
ro) 


¢ 
@ 
0 


Check or replace master cylinder 
Adjust push rod 
‘Overhaul or replace master cylinder 


Clean brake fluid tank 
Remove and install repair or replace calipers 

Check parking brake and parking brake cables, repairing 
necessary 








4) Brake pads coated with oi! oF burnt; wrong type of 
brake pads 
1b} Brake booster malfunctions 


©) One brake 





{cut failed due leaks or damage 


By 


») 





e) 


Replace brake pads 


Check seal on brake master cylinder replacing if necessary 
Check brake booster 
Check brake system for leaks 
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‘TROUBLESHOOTING BRAKES 





Condition 


Cane 


Correction 





‘Brake pedal motion 100 wot and woney 


4) Aur in beake system 

1) Insufficient Brake fluid in brake fluid tank 

€e)_ Overheated brake fluid ~ vapor lock due to excessive 
water content in brake fluid or excessive brake loads 


1) Add or replace brake fluid and bleed brakes 
b) See a) 
©) See a) 





(rake padal travel excenive even though brakes have been 
‘led and adjusted 


‘8) Primary cup in master cylinder damaged 

1b) Separating cups on floating piston of tandem mastor 
cylinder teak 

<e)_Leak in brake system 


48) Overhaul or replace brake master cylinder 
1b) See a) 


€)_ Chock brake system for leaks 











(Uneven pad weer Wrong type of brake pads 4) Replace brake pads 
Caliper recesses dirty, caps damaged 1b) Remove and install, repair or replace calipers 
Corrosion n calipers €) See b) 
Rubber ring for piston control swollen 4) S00) 

Brake pads worn at angle Wheel bearing play excessive 4) Replace whee! bearings 


Brake disc not aligned with caliper 
Corrosion in calipers 

Brake dive wear angular 

2) Pads worn less than minimum thickness 





1b) Check caliper installation 
‘¢)_ Remove and install, repair or replace calipers 
1d} Grind or replace brake discs 

Replace brake pads 
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TROUBLESHOOTING BRAKES 





Condivon 


Cows 


Correction 





‘Seized brake pads, pads stuck on brake disc 


18) Caliper recesses dirty, caps damaged 
Corrosion in calipers 
©) Compensation bore in master cylinder clogged 


8) Remove and install, repeie or replace calipers 
b) See a) 
©) Overhaul or replace master cylinder 





‘rakes squeal oF knock 


Wrong type of brake pads 
Caliper recesses dirty 

Brake dise not aligned with caliper 

Brake dise runout 

Excessive thickness deviation within braking surface 
Rust on edges of brake discs 





Replace brake pads 
Remove and install, repair or replace calipers 
Check caliper installation 

heck brake dise runout, replacing dics if necessary 
‘Measure brake dise thickness and grind or replace 
Grind oF replace brake discs 








Pads loove Replace brake pods 
Wheel bearing play excessive Replace whoo! bearings 
rake pedal dead travel excessive 8) Wheel bearing play excessive 8) Replace wheel bearings 





ise not aligned with caliper 
we runout 
4). Excessive thickness deviation within braking surface 





Brake system has a leak 
Ar in brake system 
‘Wrong type of brake pads 








1b). Check caliper installation 

©) Check brake discs for runout, replacing i necessary 

)_ Measure brake thickness deviation and grind or replace 
discs 

1) Check brake system for leaks 

1) Bleed brakes 

8) Replace brake pads 





‘TROUBLESHOOTING BRAKES. 














aan [ue conan 
Saalpoon maior Gass el eo 2 facets ad A, pea np 

a cae reece Sen ae 3) chess mean 

pert Bes 

183 

Pubating effect on brake pedal a) Wheel bearing play excessive 4) Replace wheel bearings 

8 Sere 3) emecee ect, 

ot ces rae Sen ee pi ieaay 


9) 


Excessive thickness deviation within braking surface 








Parking brake effect insuttiient 





) Oil on brake shows 


Excessive dead travel between brake shoes and brake 
drums 

Excessive dead travel in cables 

Cables maladjusted 

Corroded transmitting elements 








1d)__Measure die thickness and grind oF replace 
18) Replace brake liners and eliminate cause 
) Adjust parking brake 

€) See) 

4) See) 


‘¢) Remove and install parking brake and expander locks; 
‘check cables, replacing it necessary 





35 Pedals 


35 11 000 
001 
35.21 
000 
051 
055 
35.31 000 
35.41 000 
010 
421 


480 


Notes .. ™ 
‘Arrangement of pedals 
Control dimensions for spacing between pedals 
Console for pedals, complete unit — remove and install 
Console for pedals ~ replace 

Pull rod for brake actuation — adjust 
Brake pedal — adjust ....... os . ais 
Brake pedal - remove and install ine pres: 
Console for brake system — remove and install or replace . 1 35- 
Console for pivot lever — remove and install or replace 35- 
Clutch pedal — remove and install .. . 35 
Accelerator pedal — replace 35 
Accelerator pedal shaft — remove and install/replace 35 
Bowden cable for throttle valve actuation - replace 1. 35 
Bowden cable for throttle valve actuation — adjust ..... we 35> 
Bowden cable for throttle valve actuator ~ adjust (on ASC+T) zi sf OB 
Kick-down switch replace (EH transmission) ¥ 135 


35° 






























on 

oz 

03 
1 
1172 
a 
2a 
212 
2113 
27 
31 
ain 
an 
412 
414 
414 
41s 
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GENERAL INFORMATION 


Cars with Interlock System: 
‘The following function test must be carried out If a component of the interlock system 
had been removed and Installed or the postion of the interlock cable changed. 





Move selector leter of automatic transmission into “P*. 
Remove ignition key. 
r088 lock button on selector lever 
1 the selector lever can be moved out of “P", the interlock cable must be adjusted 
= reler to Group 25, 
‘Switch on Ignition. 
Press lock button on selector lover, 
Whe selector lever cannot be moved out of " 
4 = reler to Group 25, 








the Interlock cable must be adjust 
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PEDAL ASSEMBLY LAYOUT ORAWINGS 


Brake Pedal 











‘Accelerator Pedal 











+ Roterto Specifications: 




















Clutch Pedal 


+ Roter to Specitieations 
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DIMENSIONS TO CHECK SPACING BETWEEN PEDALS 























+ Reter to Specitications. 
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35.11 000 REMOVING AND INSTALLING 
‘COMPLETE PEDAL CONSOLE 


Remove accelerator pedal shan -reter to 
38 41 010. 





Adjusting Clutch Pedal Eccentric Bot 
Turn eccentric bolt unl dot on bolt Is 
‘opposite the clutch master cylinder 





Instatation 
Distance (8)" must be reached 

tance ("Is not reached in the above 
mentioned adjustment, turn eccentric Bolt 
180" 








Important 
i 





positions of the eccentric bolt 
not acceptacb 





Pull off plugs (1 and 2) 


Version with Aulomatie Cruise Contro! 
Disconnect plug (3), 


Version with Electronic Pedal Valve Sender 


Disconnect plug. 














Ln out retainer (4) and pull out shatt (5) 


instalation 
AAglust brake pedal at brake master cylinder 
‘push rod (7)o distance (A). 

Adjust brake light switch» toler to Gr. 61, 


Important! 
Movement must be limited In the brake 
master cylinder and not, or example, by 
the brake light switeh(aistance "B") 





CCheck function of brake lights 


Unscrew nuts on engine compartment wai, 





Unscrew bots at top. 





instal 
Tightening torque 
Labi ing surtaces lightly wih 
grease” 








Reter to Specitications 
Reter to Operating Fluids 





35.11 001 REPLACING PEDAL CONSOLE 


Remove pedal console -reter 10.35 11 000, 





Transter br 
brake tight switeh (2), 





0 light tost switeh (1) and 


Note 
Plunger and sleeve must be pressed out to 
remove brake light switch (2) 

Compress retainers and pull out switch 


Instatation 
Mount switch with protruding strip Inserted 
Into opening in holder. 






steering column lever (3), eluten 

) togethee with spacer (5) and over: 
pring (6) a well as brake pedal (7) 

together with spacer (8) and spring (9) 








Instaliaton 
Check for correct Installed position of 
spring (9) 


Transter spacer (10) and bearing sleeves 
a 

Check bearing sleeves, replacing ther it 
necessary, 


General Not: 


Al sliding surtaces must be given a tight 
coat of grease” 


** eter to Operating Fluids 




















3521... ADJUSTING BRAKE OPERAT- 
ING PULL ROO 


Loosen nut (1) using Special Toot 13 § 020 
Turn pull rod (2) untlt distance (A) is 
reached. 





Noto: 
‘Check for correct seating of rudber stop (3). 


Countemotd on pull rod (2) ang 
(1) using Special Too! 13 § 020 
Tightening torque 








‘Check distance (A) repeating the adjusting 
procedures itnecessary 


Note: 
‘Support was removed for better ilusration. 


[Check brake pedal adjustment eter to 
382. 


+ Reterto Specitiations, 














3521... ADJUSTING BRAKE PEDAL 


Requirement 
Correct adjustment of brake operating pull 
od -reter 10.35.21 


Remove dashboard trim panet at bottom 
left rater to Group 


Loosen nut (1), 
Turn push rod (2) unit distance (AY 1s 
reached. 


Countermoid on push rod (2) and tighten 
fut (1). 
Tightening torque 





CCheck function of brake lights and adjust- 
iment of brake light switch, adjusting 
necessary - refer to Group 61. 





+ Reter to Speeitications 
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35.21 000 REMOVING AND INSTALLING 
BRAKE PEDAL. 


Remove dashboard trim pane! at bottom 
lett» eter to 81 45 180 
Lin out retainer (4) and pull out shat (5) 


Instat 
Adjust brake pedal at brake master cyting 
‘er push rod (7) to aistance (A) 

Adjust brake light switch: reer to Gr. 61 


Important! 
Movement must be limited n the brake 
master cylinder and not, for example, by 
the brake ight switeh (distance "B") 








(Check funetion of brake tights! 


Detach spring (6) 
Unscrew nut (7) and pull out shat bolt as 
tar as clutch pedal, 

Flemove brake pedal together with spacers 
and spring 


Tightening torque 








Check instatied position of spring (6). 


Instatation 
Lubricate all sliding surtaces with grease" 


+. Refer to Specitications 
Roter to Operating Fluids 
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92.21.051 REMOVING AND INSTALLING 
‘OR REPLACING CONSOLE 
FOR BRAKE BOOSTER 


Reomove let headlight -reter to Group 63. 


Lit our retainer and remove brake fl 
tank 


‘Suspend tank from car on piece of wire 





Keep brake fluid off of painted surtaces on 
‘car aS It would destroy the paint tnish 


Unlock retainer for pipe to ol supply tank 
Unscrew screws. 





























Unscrew screw. 
Remove suppor 


Noro: 
‘View trom tront passenger's side, 


Loosen nut (1) of pull rod (2) using Special 
Too! 13 5.020, 

‘Screw pull fod out of swivel heads and 
remove. 


{Lit out retainer and pull out shat 


‘Unscrew brake booster mounting nuts. 


35-21/4 



































Remove holder for brake pipes. 





Unscrew nuts. 


‘Loosen ABS hydraulic control 
{ng nuts and iit ADS hyarautle 
out 


Caution! 
Don't damage the brake pipes! 









Not 
View trom tromt passenger’ side 


























Caution! 
ont damage the brake pipest 


but do not tighten! 
ruts! 


Screw In screws, but do not tighten. 


Noto: 
View trom tront passenger's side. 





fulle control nit In holder 
‘crows 


+ Reter to Specitications 
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Insta suppor. 
Screw in Screw, but do not tighten! 


‘View trom tront passenger's sie 


Sctow in and tignten serows, 
Tightening torque" 


Tighten screw, 
Tightening torques 


Tighten nuts 
Tightening torque. 


+ Refer to Speeitications 


























Tighten screws. 
Tightening torque’. 


‘Lock retainer for pipe to ol! supply tank. 


Place brake booster in console and tighten 
ute 


Roplace sel-locking nuts, 
Tightening torque" 


Secure holder for brake pipes, 
Important? 


Check for correct routing of brake pipes. 
Brake pipes must not rub! 


Insert shan and instal retainer. 
Important 

Check for correct seating of retainer, 
Replace a damaged retainer 


+ Roter to Specitieations 
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{Inger pull rod (3) and serew unitormy Into 
Doth swivel heads (1 and 2), 


ae nut 


Instatation. 
Pull rod and swivel neads nave left-hand 
‘and right-hand threads! 


Important! 
Check Instatied position of pull rod (3), 
Surfaces (5) for counternolding pull rod (3) 

relocated atthe reversing lever console 
ena! 


Ensure sutticent and unitorm screwed: 
‘depth of the pull fod in the swivel heads 








Tutn pull rod (2) until distance (A) is 
teaches 


Nut 





Noto: 
Check for correct seating of rubber stop (2). 


Counterhotd on pull rod (2) and tighten nut 
(1) using Spectal Toot 125020, 
Tightening torque 


Check distance (A), repeating the adjust: 
‘ment it necessary, 





+ Reter to Specitications 

















Install brake tiuld tank and insert retainer. 


Important! 
Check for correct seating of retainer 
Replace a damaged retainer 





Check for correct routing of brake pipes. 
Brake pipes must not rub. 


Chock for correct seating of supply pipes 
{mn rake master cylinder and on brake fluid 
tank, 

W necessary, reconnect brake pipes and 
then bleed the brake system = reer to 
Group 34 


‘Check function of brake lights and adjust: 
‘ment of Brake light switch, correcting kit 
‘necessary = retet to Group 61 
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3521 055 REMOVING ANO INSTALLING 
(OR REPLACING CONSOLE 
FOR REVERSING LEVER 


Hemove dashboard trim pane! at bottom 
lett reter to Group $1 


LUniock retainer for pipe to oll supply tank 
Unscrew screws, 


Unscrew screw. 
Remove suppor 


‘Loosen nut (1) of pull rod (2) using Special 
Too! 1350 

Unscrew and remove pull rod in swivel 
heads. 




















Lim out retainer and pull out shat 


Unscrew nuts on engine compartment wall 
Take off Bellows and remove console, 


‘Check gasket (1) for console on firewall, 
replacing It necessary 


Insert console and mount bellows. 


Instatation 
Check for correct seating of Bellows 


Replace and tighten seitlocking nuts on 
{engine compartment wan, 
Tightening torque’ 


+ eter to Specitications 
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Inger shaft and instal retainer. 


‘damaged retainer 





{Insert pull tod (3) and screw unitormly into 
both swivel heads (1 and 2) 


aenut 


nstatabon 
ull tod and swivel neads have let: hand 
and righthang ihreags! 


Important! 
{Check Instated position of pull rod (3), 
Surfaces (5) for Eountermoiding pull rod (3) 
are located at the reversing lever console 
ena! 





Ensure sutticient and uniform scrowed.in 
pth ofthe pull tod in the swivel Reads! 


Install support 
Screw in serew, but do not tighten! 


Noto: 
View from tront passenger's sive. 


























Screw in and tighten screws. 
Tightening torque’ 


‘Lock retainer tor pipe to oll supply tank 





brake booster console, 


Tighten serew 
Tightening torque 


‘Turn pull rod (2) uit alstance (A Is 
reaches 
te Nut 


fore 
Check for correct sting of rubber stop (3), 


+ Roter to Specitications 
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‘Counteshold on pull 10d (2) and tighten nut 
(1) usirig Special Too! 13 5 020. 
Tightening torque" 





Check distance (A), repeating the adjust: 
ment H necessary. 











3298074 


35.31 000 REMOVING AND INSTALLING 
CLUTCH PEDAL 


Remove dashboar trim pane! at Bottom 
lott eter to 51 45 180 





Models with Automatic Cruise Control 
Testing and agjusting - reer to Group 65, 


Tightening torque’ 
Lubricate eccentric Bolt lighly betore 
ing Clutch Pedal Eecenttle Bol 





‘opposite the cluteh master cylinder 


Distance (B)" must be reaches 
Walstance (8) 1s not reached in the above 
180" 





impo 
are not acceptacble. 


Engage over-center spring (2) in guide on 
pedal assembly betore instaling piston rod 
a 








+ Reter to Specitications 











master cylinder and not, for example, by 





Check function of brake lights! 


Detach spring (6) 
LUnserew nut {7) and pull out shaft bot 


Tightening torque’ 


Remove clutch and brake pedals together 
with spacers, over-center spring and spring 


Check instaed position of spring (6) 





must be lubricated 


+, Refer to Specitications 
* Refer 10 Operating Fluids 


35-41/1 











35.41 000 REPLACING ACCELERATOR 
PEDAL 





Retainers of the old part could be damaged 
and let the accelerator pedal sige our of 

the connector 

Danger of accidents! 


Push down on carpet 
Unbend retainers and remove accelerator 
pedal by prying up. 


install accelerator pedat with pocket over 
the connector on the floor plate and ensure 
fengagement of the retainers 


Important! 
Aways recheck for correct engagement of 


Turn accelerator pedal (1) far enough that 
linkage tab (2) ofthe accelerator anatt 
engages In opening (3) 

Pull accelerator pedal olf of accelerator 
shat 





Instalavon 
Lubricate sliding surtace on accelerator 
shat lightly with grease” 


eter to Operating Fluids 





010 REMOVING AND INSTALLING 
‘OR REPLACING ACCELERA: 
TOR PEDAL SHAFT 





Remove dashboard trim pane! at bottom 
lot reer to 51 45 160 
Disconnect throttle cable (2). 





Instaiaton 
Check rubber grommet, replacing Wit 
necessary, 


Lin out retainer (2), 


Detach spring (3) 
Move bearing sieeves (4 and 5) to the side. 
Lin out accelerator pedal shart 


Instavation 
Check bearing sleeves, replacing them it 
necessary, 

Al siding surtaces must be lubricated 
Highly with grease" 


Turn accelerator pedal shatt and guide tab 
(2) through opening (3) In accelerator pods 
om, 


* Rleter to Operating Fluids 














35 41 421 Replacing bowden cable for 
throttle valve actuation. 


Remove lower left tim trom 
Instrument panel, refer to Group $1 
Mao 

Roter to Repay Manual, 3 Series E36 


Remove Bowden cable from 
pedal shart 


M60. 
Litt off covers (1) 

Untasten nuts (2) 

Installation 

Tightening torque” 

necessary, eemove grommet trom Tempo: 
‘mat Bowden cable 


Remove manifold cover 


Meo, 
Detach Bowden cable from bracket on firewall 4 


Press together retaining lugs and witharaw 
Bowden cable from engine firewall indirection 
‘of engine compartment 


+ Reter to Technical Data 






‘tay 





mA 





M20, M30: 
Lt locating nipple (1) off throtte valve tover 


ress nipple out of nipple mounts 
Remove Bowden cable out of nipple mounts 


Litt rubber grommet (2) out of counter support 
Remove Bowden cabie irom bore 


M50: 
‘Compress nipple mounts on both tabs and 
ress out of operating lever 


Intake pipe was removed for picture to im 
rove demonstration 
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3541... Adjusting bowden cable for 
throttle valve actuation 


‘Throttle cable adjusting procedur 





Monual transmission 
1 Fully depress accelerator pedal 


2. Move thot vaive Into idle setting 








2. Agjust Bowden cable with no ten 


4 Set adjusting screw on full throttle detent, 
‘24)ust peda x0 that 5 mm of clearance is 
‘Ul! present at full tvotte detent of throttle 
valve when accelerator pedal fully de- 
Pressed (unscrew adjusting serew 1.5 turns 

‘equivalent to 0'5 mm clearance). 
{Lock ful throttle stop with nut 








‘Automatic wansmission: 


<2 a8 for manual 





mission 


Check inspection dimension C°. 


5. Agjust full hottie detent in such a way that, 
In kick: down setting (Tull throttle detent) 





‘Lock nut on kick-down detent. 


6, Depress accelerator pedal unt transmission 

jure point and adjust guide sleeve of 
{ull throtve detent in such a way that the 
Lvansmission pressure point matches the 
{il throte detent 











* Reter to Technical Data 


35.41... Adjusting bowden cable for 
throttle valve actuator (on 
ASCeT) 


Bowden cable must be set with no clearance 
or tension, 
Pertorm adjustment using adjusting screw 
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3541 480 REPLACING KICKDOWN 
SWITCH (EH Transmission) 





Testing - reler 0 BMW Test Plan for 


Group 24 


‘Pull oft lat male p 
‘Unscrew nut (2). 
Unscrew swt. 


om 





Instatiaton 
Agjust nut to contol distance C* 
Make tinal adjustment alter In 
Tightening torque" 








+ Reler to Specitications 


36 Wheels and tires 


36 10 008 
058 

209 

300 

508 

713 

715 

36 1201 
081 
3613... 
551 


Front wheel, left or right — balance electronically 
Rear wheel, left or right — balance electronically 
Wheel — check lateral and radial runout 
Wheel, front or rear — remove and install 
Wheel — balance dynamically... 
Wheel, front or rear ~ check for lateral and radial runout 
Wheel rim — check for lateral and radial runout 
Tire for front, rear or spare wheel ~ replace ..... 
Tires for all wheels — replace 
Wheel bott lock — service install . 
Whee! rim blades — remove and instal or replace 






































10/1 
10/2 
10/3, 
10/4 
10/5 
10/6 
10/7 
12/1 
1214 
13/1 
13/2 





36 10008 BALANCING LEFT OR RIGHT 
FRONT WHEEL ELECTRON- 
ICALLY (Finish Balancer) 





Always first balance wheels stationary 
prior to electronic balancing - see 

36 10 508. 

‘Set up gage for balancing on the 
contro! arm end, 

Use a sultable take-up fork or addi 
tonal fork (see Service Information or 





possible to the control arm end 


Make a chalk mark on the side of the 
tire, opposite the vaive. 





a38om) a 


tess tui te 


Important! 

Balance whee! to the instructions 
ipplled with the balancing machine. 

lancing must be carried oul on & 

| solid base (concrete tloor without 
‘basement or sublevel underneath). 

| Also refer to Service Information of 
Group 36. 








| tmore than 15 grams of imbalance 
‘displayed during finish balancing, 
the possible causes (e.g. insufficient 
stationary balancing, centering pin, 
etc,), also reter to Service Information, 
36 0 483 (196), must be eliminated 
Prior to finish balancing and the finish 
balanced wheel rechecked. 





36 10058 BALANCING LEFT OR RIGHT 
REAR WHEEL ELECTRON 
ALLY (Finish Balancer) 


‘Always first balance wheels stationary 
(see 36 10 508) prior to electronic ba- 
lancing 





Unscrew and suspend output shaft 

trom car on a plece of wire 

| Set up gage for balancing on traling 
arm as close as possible fo the wheel 





Make a chalk mark on the side of the 
tire, opposite the valve. 














Connect leads for tester. 


important! 
Balance whee! according to the instruc: 
tlons supplied with the balancing ma- 
chine, 

Balancing must be pertormed on a 
‘solid foundation (concrete floor without 
cellar), 

‘Also refer to Service information of 
Group 36. 





i more than 15 grams of imbalance 
are displayed for one wheel during 
finish balancing, the possible causes 
(e.g. Inaccurate stationary balancing, 
entering, etc.) also refer to Service In. 
formation 36 0 483 (196), must be elim! 
nated before tinish balancing and a 
previously finish balanced whee! must 
be rechecked, 
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36 10209 CHECKING WHEEL FOR 
LATERAL ANO RADIAL 
RUNOUT 


Check radial runout* of rim with 
‘Special Too! 36 1 000, 


Whee! bearings must be in pertect 
condition. 





runout with 
Special Too! 36 1 000. 





Check whee! for radial runout* with 
Special Too! 36 1 000. 


H necessary, remove balance weights. 
Pry olf the ornamental ring, it 
applicabl 

Check lateral runout® of rim with 
Special Too! 36 1 000, 





* See Specifications * See Specifications 
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36 10300 REMOVING ANO INSTALLING 
FRONT OR REAR WHEEL 


Important! 

Wheel was balanced electronically 

Use the totlowing procedures to avold 
storming errors and imbalance. 








— Loosen whee! botts 
— Position wheel with valve at bottom 
In same position 

‘wheels are removed at the 

‘same time, mark installed location of 
‘wheels on tires with chalk 

— Marx position of whee! to whee! nub 
(o avold transforming errors), 

— Mark postion of whee! lock fo whee! 
(Qo avold imbalance). 

— Unscrew whee! Botts, 











Ms whee! 
Press the BMW emblem In against the 
spring force. 

Grab hold of the hub cap with fingers 
inserted through the visible openings and 
Pull the cap off towards the outskse 


Instatation, 


Rlomove dirt and oll rease from the whee! 
entering shoulder and rim bearing surtac- 


(8 and cost wheel center with Plastiube™> 
betore installing a wheel 

Inspect wheel Dol threads and tapers for 
‘wear, replacing whee! bolts I necessary. 
ubricate whee! bon threads lightly with 
‘Grease, but Keep grease off of the tapers, 











MS Whee! instalation. 
The wheels must run 
due to the blade wheels. 
Identification of the wheel running direction 
Is provided on the surtace of the blade 
whee! shown by the arrow, 





certain atrection 


Loe Len 
Ro Right 





Tighten whee! bo! 
Tightening torque’ 
I haw wheel rims are mounted for the fie 
time, the tightening torque’ must be check 
fed aiter 1,000 km 

Place a pertinent information tabel or 
In-car where the driver can sit 




















2), Whee! bon - galvanized 

) Whee! bolt - Black chrome plated 

¢) Whee! bolt «black chrome plated and 
lockable (special equipment) 


Note for Whee! Bor Locks: 
the adapter Is missing, use a suitable 
‘adapter trom the whee! bolt adapter set 
‘Special Tool 36 1 300, to unscrew the 
locked whee! bolts, 





eter to Specitications 
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36 10 508 BALANCING WHEEL DYNAM! 
CALLY (Whee! Removed) 


Remove old balance weigh! 

treads and large pleces of dirt 

Check inflation pressure and tires for 

damage oF fiat spots (caused by park: 

Ing a car with hot tires for a long time), 

W necessary, check wheel and tire for 
‘and lateral runout ~ see 





tones in 











Use a suitable center of pertinent ba: 
lancing machine supplier 


Basic tlange 
Center 
3.= Type flange 








iso reter to Workshop Equipment and 
Planning, 


Important! 
IIs necessary to mount the whee! on 
the balancing machine in the same 
manner as It will be mounted on the 
car afterwards (¢.g. valve facing down), 
In order to avold clamping-over errors 
Balance wheel according to the Insiruc: 
tlons supplied with the pertinent ba- 
lancing machine. 








Pry the th way from the rim 

flange slightly with a tire pliers** at a 

sultable point and Insert a retainer in 

the case of light alloy rims. 

Remove the te pliers and aie w ba. 
1ee weight underneath the retainer 

na et Sopege 








* See Workshop Equipment and 
Planning 





Arrangement of Balance Weights tor 
Cast Light Alloy Whee! Rim: 





1 = Spring clip 
= Balance weight 





Max, imbalance per wheel and side’, 


Arrangement of Balance Weights for 
Stee! Whee! Rims: 


Max. Imbalance per whee! and side* 


+ See Specifications 





a2asor 


36 10713 CHECKING FRONT OR REAR 
WHEEL FOR RADIAL OR 
LATERAL RUNOUT 
(Whee! Removed) 


Remove whee! - see 36 10 300. 
Mount wheel on the balancing machine 
In the same manner as It will be mount 
‘ed on the car afterwards (e.g. valve 
facing down), In order to avold clamp- 
Ing-over errors. 








Use a suitable center of the pertinent 
balancing machine supplier. 








Also refer to Workshop Equipment and 
Planning. 


36 1.000 





36 1000 


Apply Special Too! 36 1 000 on tr 
‘surface of the tire. 
‘Tum the wheel by hand and measure 











the max, tie radial runout. 
Noto: 
Special too! must be perpendicular to 








read surtace of the lire, 





Apply Special Too! 36 1 000 on side 
wall of the tre 

Turn the wheel by hand and measure 
the max, tee lateral runout® 


Note 
Special too! must be perpendicular to 
the tire’ side wall 

Don't measure on the printed surtace! 


HW necessary, check radial and lateral 
runout of the wheel rim ~ see 
36 10 715. 
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36 10715 CHECKING WHEEL RIM FOR 
RADIAL AND LATERAL, 
RUNOUT 


Romove whee! - see 36 10 300. 
Pull tire off of whee! rim. 
Remove old balance 

Remove dirt on rim w 





‘Mount whee! rim on balancing machine. 


Use a suitable center for pertinent 
balancing machine. 


1 Basic lange 
2 Center 
3 Type 








nge 


{Also reter to Workshop Equipment files. 


‘Apply dial gage on rim well 
‘Turn wheel rim by hand and measure 
maximum radial runout’ 

Measure runout on both sides of the 
rim well 


Note 
I gage must be perpendicular to the 
rm well 





* See Specifications 





Apply tester on rim flange. 
‘Turn wheel rim by hand and measure 
maximum lateral runout". 

Perform test on both rim flanges. 








Note. 
Dial gage must be perpendicular to the 
tim flange, 


Important? 
‘Avold errors in rechueking during 
Installation atterwaras. 
‘Also refer to 36 10 508, 





* See Specifications 
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36 12.001 Replacing tires for front 
wheels, rear wheels or spare 
whee! 


Note Service information Group 36! 
‘Asymmetric rims, refer to.36 12 081 





Reter to the Operating Manual forthe relevant 
tie-thting davice for instructions on how to fit 
{ies correctly. Also make sure that the ma 
Chine isin perfect condition and thatthe 
wheel rim and tire are not damaged. 








General tire removing tting instructions 
Removing 


‘To remove a tire, first remove the valve 
After the tire has been forced off the rim 
flange, remove balancing weights, press tre 
‘bulges into wall and apply good coat of ure 
‘mounting paste” 

Clean wheel rim thoroughly and inspect rim 
{or damage before mounting the tie 

‘The valve and vaive Insert must be replaced 
‘ach time a tubeless tive is removed and In- 
‘Stalled 








Caution’ 

1 wail be necessary to loosen the bead at several points on the bead periphery trom the inside 

land outside withthe pressing-off blade on the rim flange before pressing of the tre 

111 very afficut to press off the tire, loosen tre trom rim flange as weil with the 
thorn and then apply a coat of tie-mounting paste between the tire and rim flange, 

Repeat this procedure around the entire circumference ofthe tre. 

‘Thon press off tire completely 





TO ves 109) 





higher levels of force for removal because their rim flanges are slightly higher. 
Caution! 


‘TD rim lips can suddenly jump into the Denloc groove, causing the forcing-ol blade to deflect 
Snwarda! 


* Source of Supply: BMW Parts service 


Assembly 


‘Coat the tire rims witht 





mounting paste’ 
n correct side, especially n case of asymmetric tres 

s marked, 

‘Mount tire with minimum possible rim distortion because otherwise there isa risk of damaging 

{the tie - or the rim lips in the case of TO tir 

‘On TD tres, start assembly on the side opposite the valve, 

‘lio the tre bead - coming Irom the weil: to first clear the hump of the rim shoulder, 

‘Build up prossure gradualy, maintaining constant watch, 

‘Maximum "jumping pressure” 3.3 bar 

11 the tre x not seated on the rim correctly In the frst place, tire seating will not be Improved by 

simply increasing the Ivlavion pressure 

Instead it wil be necessary to press off both tre beads, apply another coat of mounting paste and 

rejntiae the tr. 

Only when the tre beads ore securely located on the rim shoulders, slowly increase inflation 

pressure to enable the tre to "seat down 

Moximum "seating pressure": 40 bar 

‘After pumping up the tr, perform visual inspection of tire seating, assessed on the basis of bead 

characteristics 

For approved tres, ir 























special equipment, 





fer 19 Service Information, Group 36. 


Caution! 
TO tires may only be mounted on TO rims! 

incorrectly mounted TO tires of rims for other tre concepts (including TR) are used, damage 
{can be caused to tires which may cause them to fallin service. 

Tires ofthis kind must nat be reused, not even on a TO rim! 





* Source of Supply: BMW Parts service 
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Mounting Tires with a Mounting Machine: 


Unscrew vaive and dettate tre 
ress off bead from rim flange all around 
‘on outside and inside using pressing-off 
horn of machine. 

tire beads 1 t00 tg, frst only foosen 
{ire from flange at several points with the 
Bressing off hom prior othe actual 








pres 
Push bath te beads Int rim welt 
completely unti they are toose, 

ull off balance weights on rim and clean, 
fim to remove large places of din. 

Coat tre beads with mounting past 
Clamp wheel on mounting machine 
Narrow rim shoulder always faces up. 








‘Swing mounting pillar into position or tole 
‘and let engage. 

‘Aglust mounting nead, whereby i must be 
[pressed on the tim edge fully and turn 
‘down the lever for the clamp: normally the 
distance of the mounting head will set in 








rink-tt hose covered 1 
alloy rims, 





Irons for light 


“Source of Supply: BMW Parts 


Ware 
NA RAVAVAVAURUA FTA 








ne 


‘Let mounting machine run back a short 
distance (counterclockwise) 80 thatthe tre 
‘bead can slide fully on to the mounting 
finger 

‘Then let mounting machine run forward 
(clockwise) short distance 

In 0 doing always check, whether the 
‘bottom bead Is fully In the well and the tre 





slightly, the bead clamps, 


11 the upper bead Is putied of of the rim, 
‘now also It the bottom bead over the 
‘mounting finger with 

{Let machine run back 
‘again and then forward (clockwise) briefly, 
Lunt there 's complete separation of the 
tire trom the rim 








Release lock and tit back or swing away 
the mounting piliar. 

UUnclamp and clean the rim, 

Replace ihe valve, 

‘Coat the rim flange and tre beads with 
‘mounting paste. 

Clamp the rim on the mounting machine. 
‘Slide on the tire with the lower bead over 
tne rim flange partaly 

Valve is 10.6m tothe right of the mounting 
head. 


‘Swing or tt the mounting pilar into 





of the mounting finger 
‘eadjusting Wt necessary and clamp, 

Press the tre underneath the mounting 
finger by hand. 

Tire bead should seat in tho rol! next to the 
mounting finger. 

{Let the mounting machine run forward 
(clockwise) a short distance. 

The lower tire bead will drop Into the well 














“Source of Supply: BMW Pans 





Press the upper tire Bead underneath the 
mounting tinge. 
Tire bead should seat in rollers next to the 
mounting finger 


Important! 
‘Don't pinch or damage the bead, 


Fun the mounting machine forward (clock: 
wise) a short distance, while checking that 
the lower tire bead remains In the wel, 





‘Anor mounting, frst release the clamps 
‘then inflate the tire (without valve) 








Whe tire bead does not slide on to the rim 
{0dge all around, do not Increase the 
pressure. 

Instead the tire must be detlated and the 
{ire bead pressed of, non coat the rion 
flange with mount: Ing paste again and 
Iniate again up to 3.3 bar 

HV the beads bear perfectly on the rim 
shoulders, Increase the pressure 10 
‘maximum 4.0 bar to “seat” the tre. 
‘Screw In the valve and correct the tre 
pressure, 








“Source of Supply: BMW Pans 
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3612081 REPLACING TIRES OF ALL 
WHEELS 


Vali for “asymmetric hump tims" 





ynetric Hump Rims 
‘There withh be “AM” or AH 2” ater the rim 
size data In the whos! disk 

Example 

OUITAN 2, 


Feature of Asymmetric Hump Rls 
The profie of the hump changes around 
the periphery of them, 

This provides sections where removal of 
tne eis 








‘A. Rim profie in area of valve with 
fat nump protlia 


8 Rim protie offset 180" trom vaive with 
steep hump protle 





The pressing of of the tire trom the Inner 
land Outer rim flanges must always be 
Degun atthe valve seat 

The springing over of the tre bead Is easier 
‘due 10 the flat hump profile, 


‘Otherwise the procedures are the same as 
for tires on symmetric hump rims. 


Instalting Tre 


‘The installation of tres on asymmetric 

hump rims is diferent. 

‘A bead compressor should be used to 

‘make installation easier 

Maximum “jumping pressure”: 9.5 bar. 

Rolease the pressure It the tre beads have 

ot jumped over the hump whh 2 bar 

pressure, 

Coat tire beads with tre mounting paste 
In, reposition the tire and Infate the 

tire again. 








Otherwise the procedures are the same as 
{or tres on symmetric hump rims, 


* Source ot Supply: BMW Pi 
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3613 ... SERVICE INSTALLING 
WHEEL BOLT LOCK 


Loosen whee! bolts 
Lift car until wheel can be turned. 
Loosen wheel bolts until wheel can be 
‘moved easily on the wheel hub. 

Have valve of wheel tace down, 
Remove top wheel bolt and install the 
whee! bolt lock. 


Imbalance could be produced by play 
In the wheel center and actual weight 
of the wheel 
This Imbalance is kept at a minimum 
by installing the slightly heavier wheel 
bolt lock In the position of the top 
whee! bolt. 





Tighten the whee! bolts hand tight 
crosswise in this position (whee! bolt 
lock at top and vaive at bottom) 
Lower car and tighten whee! bolts 
crosswise. 

Tightening torque 


\Wheets will have to be tinish balanced 
a customer complains about whee! 
imbalance atter Installation of whee! 
bolt locks. 





* See Specitications 
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36 13 551 REMOVING AND INSTALLING 
‘OR REPLACING BLADES 
‘ON WHEEL RIM 
(Wheel Removed) 


Unscrew bolts, 
Take off inner and outer blades, 


Tightening torque’, 


Only install biades with Identical ident! 
tication (see arrow) 


\ = Lett 
R= Right 

on ane whee! 

1 = Inner blades 


2= Outer blades 


Install outer blades without identitica 

tlon in such a manner that the blades 

face forward at an angle In the turning 
direction of the wheel and are parallel 
{0 the Inside blades. 





+ See Specitications 


37 Integrated suspension systems 


37 12010 
100 
210 
37 14 005 
510 
37 21 005 
030 
500 


General information .. 

Ride level control with LAD / circulating system — layout drawing 
Car ride level height ~ adjust ......:.0 
Rear spring strut / shock absorber assembly, left or right — remove and install 
Ride level height control valve — remove and install or replace 
‘Wheel camber warning switch —check (with BWM Service Tester) 
‘Wheel camber warning switch — replace 
Ride level control pump — check 
Pressure reservoir, left or right ~ replace ....... 
Charge pressure in left or right pressure reservoir — check 
Ride level control with LAD — troubleshoot ..... 

















37- 


on BT 
37 


37- 
37- 


ou ST 
.. 37- 


37- 


oo BT 


37- 


ou BT 


ot 

02 
12/1 
12/3 
12/4 
14/1 
14/2 
2a 
21/2 
2113 
90/1 


37-0/1 
GENERAL INFORMATION 


‘Ride lovet neight contro! nas the task of keeping the tal end of the contain 
‘specitied height rogardiess of the payload (up to maximum axle load), through which 
‘optimal handing is guaranteed, 


Reter to BMW Technic 37 02 87 (1176) foc a precise description of ride level Nelght 
control operation. 








Filing and bieeding hydraulic system are described In Group 92. 
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LAYOUT ORAWING OF RIDE LEVEL CONTROL WITH LAD / CIRCULATING SYSTEM 


1 Pump 

2 Expansion hose 

3. Spring strut shock absorber 

4 Pressure reservoir 

5 Regulating valve 

6 Branch 

7 

8 Regulating linkage mount — ae 
with regulating linkage 

9 Pipes (teed and return) 

10 Stabilizer zs 


11 Supply tank 
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3712010 ADJUSTING CAR RIDE LEVEL 
HEIGHT 


Drive car on to a foursplilartiting platform 
(or over a pi), whereby the rear wheels 
‘must bear on rotating disks of moving 
plate 

















applicable, adjust whee! camber warning 
awiten 


Note: 
Located on rear axle carrier at right-hand 
side. 














1 Mounting serew 
Block he front wheels prevent te car 2 
ftom rong away ‘ 3 

4 
Move shit ever to neutral oF selector lever 4 5 
torn ) avon & Roar ani carr 
Release the parking brake lover. 

jst cart de lve! helght for warn 

‘Load down car by placing weighs" in trunk Aust cart for maing 
atmidae (lose 19 wall 19 passenger com rreitg 
panment iam «eter to 
Stan engine 

Lever moved forward = Carts ted 

Lover at center Ho neight change 

Lever moved beck: Carls towered 
Disconnect push od rom ever on regu ? a Loosen screw sche 
ating valve. ng old contol lever on warning switch in 

postion with a¢ mm aia. pn ari Bt); turn 
important! x - Switen housing slighty necessary 
The lever on the regulating valve must not , Tighten warning switch screw and femove 
Belsconnected Pe ie i % 3 notaing pin 





Adi 





car ide to 





height 


Lower car by operating lov 
valve towards reat 





fon regulating 





+ Roter to Speciticaions 
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Lin car to ride level height" by operating 
lever on regulating valve forwards (refer to 








‘After correct ride level height has been 
‘reached, move lever to center position and 
‘hold In this position with a shortened 3.0F 
44 mm ala. pin (ar bn), 








Important! 
‘Lever must not be operated beyond the 
enter position In lowering direction, i this 
happens, repeat ihe adjusting procedures, 


Bolt push rod on lever 
Remove holding pin 


Remove load from car and let it regulate 
‘down, 

Load down car again, let regulate up and 
check the ride level height. 

Itnecessary, repeat the ad) 
cedures, 





+ Reterto Specitications. 
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5 3712100 REMOVING AND INSTALLING 
» LEFT OR RIGHT REAR 
SPRING STRUT ASSEMBLY 


Remove rubber cover 


Remove rear seat cushion and back: 
rest - see Group 52, 
Remove wheel - see Group 36, 





Instatavon: 





filing and bleeding 
‘on page 37 - 00/3) and 
‘check pipe connections for leaks, 





Unscrew pressure discharging plug (1) 





“ ey Tightening torque’ 
a Nee ics AR, s 





2237028 Belonsaned! gel op 













Remove dirt around the coupling nut 
(absolute cleantiness). 
Unscrew coupling nut on pipe 


Litt ut shock absorber ftom the sige, 





First screw nuts on the spring strut 
top for installation, 

Lift the trating arm and slide In the 
shock absorber trom the side. 


instalation 
Tightening torque 





‘Support the trailing arm, Keep dirt out of the connecting bore 
Unscrew mounting bolt. ‘on the LAD module 





‘See Specifications of Gr. 32 
“See Specitications of Gr.33, * See Specitications 
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1) 





3712210 REMOVING AND INSTALLING 
‘OR REPLACING RIDE LEVEL 
REGULATING VALVE 


Remove Intermediate and final muttlers 
= see Group 18. 


Unscrew pressure discharging plug (1) 
(on the regulating valve and discharge 
pressure, 

Note, 

Place a pan underneath, 

Never loosen the clamping screw on 
lever (2). 








Instalaton 
Contorm with fling and bleeding pro- 
cedures and check pipe connections 
tor leaks, 

Adjust ride level height - see 37 12 010. 


Unscrew regulating rod on the valve 
lever, 


Instataton 
Tightening torque’ 


Unscrew pipes (1 .. 3) 





instalation, 
Tightening torque’ 


* See Specitications 
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37 14.005 CHECKING FUNCTION OF 
WHEEL CAMBER WARNING 
SWITCH 
(with BMW Service Tester) 


Connect BMW Service Tester. 
Select Instrument cluster check control 
(03). 

Select status lists of check contro! 
(200) and continue to page: 

whee! camber warning switch 

Tur ignition on, 


Noto 
Reter 10 operating manual 


Unscrew nut on transmitting linkage, 


Instatiavon 
Tightening torque’ 


Move lever up. 
Display of Tester: 
‘Whee! camber incorrect. 


Move lever into middie position. 
Display of Tester: 
Whee! camber correct 


* See Specitications. 


ak 





Move lever down, 
Display of Tester 
Whee! camber incorrect. 


The wheel camber warning switeh is 
okay, Ifthe tester display is as 
specitied above while moving the lever 


Note 
Reter to test plan in case of disturb: 
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37 14510 REPLACING WHEEL 
CAMBER WARNING SWITCH 


Pull off plug (1). 
Unscrew nut (2) on 1 
inkage. 


Instatianion 
Tightening torque. 





mitting 


Upscrew mounting screw (3) 


Instatiabon 
Tightening torque. 


Take off wheel camber warning switen. 


Instalaton 
Engage new warning switch in console 
‘of rear axle carrier and screw In the 
mounting screw. 


‘Adjust car ride level height 
3712010. 





* See Specifications 


32.4 000 





37 21.005 CHECKING FUNCTION OF 
RIDE LEVEL CONTROL B 
PUMP 


‘Assemble Special Too! 32 4 000 
Connect adapters on tester. 





32 4 600 


Unscrew screws and take oft the 
splash guard, 


Unscrew bolts 


Instalavon 
Replace seals. 
Tightening torque" 
Contorm with fling and bleeding pro- 
cedues on page 37-003. 

‘Check pipe connections for lea 





Connect 





ter 
1 Pump connection 


2. Connection for pipe to regulating 
valve 


* See Specifications 





‘A. Shutott vaive (low pressure 
0 to 18 bar or 0 to 213 psi) 


Shutott vaive (A) must be closed for 
high pressure tests - pre 
would be damaged, 





8 Shutott vaive (high press 
0 to 180 bar or 0 to 2133 ps!) 





‘Open vaive B. 
Close vaive A 


Unscrew nut and disconnect reguiat: 
Ing linkage on the stabilizer 
Start engine, 


Regulating up position = lever moves 
forward, 

Maximum pressure’ 

(Rear end of car lifted.) 


Normal position = lever in middle 
position, 
Circulating pressure’ 


* See Specifications 
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Regulating down postion = lever 37 21 OOREPLACING LEFT OR RIGHT 
i. moved back. 1) PRESSURE RESERVOIR 
EMME NER Cirevising pressure: 
EMRE (Rear endo car lowered) Unscrew pressure discharging plug (1) 
‘oa ‘on the regulating vaive and discharge 
ip) pene 
i 
Note 


Place a pan underneath. 
Never loosen the clamping screw on 
lever (2)! 


Instataton 
|| Conform with filing and bleeding pro- 
[i L/ tesves on nage 3004 





‘Check pipe connections for leaks. 


Unscrew pipes (1 and 2) 
Unscrew mounting bolts. 
Take off pressure reservolr. 


Instatanion 
Replace rubber mounts if necessary 
Tightening torque’. 





* See Specitications * See Specitications 
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324006 B 


372010 


343 a 


Vb 372032 








oe TD 
a 





~ 





37 21 00) CHECKING PRESSURE IN 
3721501 LEFT/RIGHT PRESSUNE 
RESERVOIR 


Assemble tester 32 4 000. 
Connect adapters on tester, 
Close valves (A and B). 


Unscrew pressure discharging plug (1) 
‘on the regulating valve and discharge 
the pressure. 





Note: 
Place a pan underneath, 


Instalation 
Contorm with tiling and bleeding pro- 
cedures on page 37 - 003. 

Check pipe connections for leaks. 


Unscrew pipe (2) and connect tester 10 
‘check the lett pressure reservoir 





Unscrew nut and disconnect regulat- 
Ing rod on the stabilizer, 


Instatavon 
Tightening torque’ 


Start engine and regulate the system 
upward (lever on regulating valve 
moved forward), 

Max. pressure* (ride level regulating 
valve). 

Stop engine. 





Regulate the system downward (lever 
on regulating valve moved back), 

Min, pressure (ride level regulating 
valve) 








Open shutott valve (B) slowly and let 
hydraulic oll run into the pan. 

The pressure, at which the pressure 
gage needle drops suddenly t0 0, is 
the gas charging pressure of the 
pressure reservoir (nominal value"). 
Repeat test 





* See Specitications 
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Remove tester. 
Connect pipe (2) 





Instatiavon 
Tightening torque’ 


Checking Right Pressure Reservoir 
W applicable, discharge press 
Unscrew pipe (1) and connect tester by 
unscrewing bolt (3) and pushing the 
branch 








Now pert the 
manner as for the left pressure 
reservoir 

Instalabon 


Tightening torque’ 
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TROUBLESHOOTING RIDE LEVEL HEIGHT CONTROL WITH LAD (Load Dependent Absorption) 





Conaition 


Cause 


Correction 





‘Measured car ride feve! height 100 high oF too low 


Tall end of car drops below nominal ride level 
height with payload and engine running 





8) Ride level height maladjusted 


b) Regulating rod not mounted correctly 


a) Car overloaded 


) Hydraulic oll level 100 low 


€) Regulating fod not mounted correctly 


0) Feed pipe damaged 


e) Pump pressure to0 low 


1) Rie level regulating valve detective 


4) Spring strut shock absorbers detective 





4) Adjust ride level height « reter to 37 12 010 





'b) Check regulating rod installation, repairing it 
necessary, and adjust ride level height «reter 10 
37 12010 


4) Check payload, reducing weight to maximum 
permissible axle load It necessary 

'b) Check | correct hydraulic oll level 

©) Check regulating rod installation, repairing it 
necessary, and adjust ride level height -reter 10 
37 12010 


9) Check feed pipe. repairing or replacing as 
necessary 


'¢) Check pump - reter to 37 21 005, repairing of 
replacing as necessary -reter to Group 32 





1) Check ride level regulating valve - reter 10 
37 21 5001801 (Checking Pressure of Pressure 
Reservoirs), replacing it necessary - refer to 
37 12210 


1) Check spring strut shock absorbers (shock 
absorber test), replacing If necessary - refer to 
37 12 100 
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TROUBLESHOOTING RIDE LEVEL HEIGHT CONTROL WITH LAD (Load Dependent Absorption) 





Condition 


Cause 


Correction 





Rear end of car does not rise drop to nominabride 
level height when unloaded 


Pipes between pressure reservoirs and LAO 
module damaged 


‘Car suspension harder than normat 


Weak shock absorbers, knock from rea 








') Regulating rod not mounted correctly 


) Feed return pipes damaged 


€) Ride level reguiating valve detective 


4) Spring strut shock absorbers detective 


‘¢) Pump pressure too tow 


4) Ride level regulating valve detective 


b) Gas charging pressure valve in pressure 
reservoir 


8) LAO module detective 


1b) Gas charging pressure joss in pressure 
reservoir 


2) Spring strut shock absorbers detective 





2) Check regulating rod instaltation, repairing It 
necessary, and adjust ride level height  reter to 
37 12010 


1b) Check teed:return pipes, repairing or replacing at 
necessary 


« 


Cheek ride level reguiating valve -reter to 
37 21 500801 (Checking Pressure of Pressure 
Reservoirs), replacing i necessary - refer to 
3712210 


0) Check spring strut shock absorbers (shock 
absorber test), replacing If necessary - reler 10 
37 12 100 


°) 


{Check pump - refer to 37 21 005, repairing or 
replacing as necessary - reter 10 Group 32 


Check ride level reguiating vatve -reter to 
37 21 5001501 (Checking Pressure of Pressure 
Reservoirs), replacing If necessary - refer to 
3712210 


1b) Check pressure reservoir reter to 37 21 500501, 
replacing It necessary - refer to 37 21 030 





Check LAD module (shock absorber tester), 
replacing shock absorbers It necessary 


Check pressure reservoir refer 10 37 21 $00:801, 
replacing It necessary - refer to 37 21 030 


Check spring sin shock absorbers (shock 
absorber test), placing If necessary - reler to 
3712100 
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TROUBLESHOOTING RIDE LEVEL HEIGHT CONTROL WITH LAD (Load Dependent Absorption) 





Condition 


Cause 


Correction 





Permanent display of whee! camber warning switch 
Instrument cluster display: ride level height control 





2) Car overloades 


b) Hydraulic oll level 100 low 


€) Regulating rod not mounted correctly 


0) Feed pipe damaged 


1) Pump pressure 100 low 


1) Rige level regulating valve detective 


9) Adjustment instatiation of whee! camber warning 


Switch Incorrect 


hn) Fuse no. 29 blown 


|) Wheel camber warning switch detective 





2) Check payload, reducing weight to maximum 
Permissible axle load it necessary 


b) Check / correct hydraulic oll level 

€) Check regulating rod installation, repairing it 
necessary, and adjust ride level height -reter 10 
37 12010 


0) Check feed pipe, repairing oF replacing 
necessary 





1) Check pump - reter to 37 21 005, repairing or 
replacing as necessary - reter to Group 32 


1) Check ride level regutating valve - reter to 
37 21 500/301 (Checking Pressure of Pressur 
Reservoirs), replacing if necessary - reter to 
3712210 


9) Check adjustment, adjust whee! camber warning 
Switch it necessary - refer to 37 12 010 (adjusting 
ride level height) 





/h) Check circum (troubleshoot electrical systems), 
replace tuse 


1) Check whee! camber warning switch - refer 10 
37 14 005, replacing It necessary -reter to 
37 14 810 
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Introduction .. 41-01 
PVC in repair zone — remove / galvanized sheet metal — weld 41-02 
Recommended working methods and tools ... win 1-0/3 
Safety precautions for working on body of car with airbag . 141 0/4 





Frame control dimensions ~ BMW Series 5 / E34 Sedan 
Gaps of doors, engine hood and trunk lid 

Window and door joint dimensions 
Vehicle identity number ~ die-stamp 


41-015 
sone 412 OMT 

41-0 
41-09 






















Engine carrier with wheel house or front wheel house replacement part - complete 010 
Engine carrier front section, left or right (without wheel house) - replace i 11 
Engine carrier front section, left or right (without wheel house) ~ replace one te 14 
Cover for left or right front side member (partial replacement A and B pillars) 

= replace ...... we 1113 
Cover for left or right side member with door pillar (partial replacement A and 

B pillars) - replace 7 115 
Cross member, front — replace .. At 17 
Wheel house outer section and side panel, rear, left — replace a. 14/1 
‘Wheel house inner section, rear, right — replace (side panel and outer wheel house 

section removed)... 14/50 





Wheel house outer section, rear, right — replace (side panel removed) 41- 14153 
Roof panel — replace (version without double SUNIOOf) ....--nssnsnennnennennnsnnseee 41- 31/50 
Roof panel — replace (version with double sunroof) .41- 31/53 














Front panel complete with front wall — replace 33/1 
Tail panel ~ replace ...... 5 34/1 
Tail panel — replace .41- 34/50 
Side panel, front, eft or right 41. 35/1 
Side panel, rear, eft or right — replace (partial replacement C-pilla) oo 41 35/14 





Side panel, rear, left or right — replace (partial replacement up to wheel house) «ni 44- 35/2 
Side panel, rear, right ~ replace (partial replacement C-pillar) .41- 35/50 
Bearing sleeves for door hinges — replace ...... ae 41-514 
Front door, left or right ~ remove and install .41- 51/2 
Rear door, left or right — remove and install .41- 51/2 
Engine hood — remove and install. .41- 61/1 
Engine hood — adjust .. 41-612 
Engine hood hinge ~ remove and install or replace (engine hood removed) 41 61/4 
‘Trunk lid — remove and install . . " 0 a 41- 62/1 
Trunk lid —adjuebrcauearisasmuanauns mean a seve M1 6212 
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INTRODUCTION 


This repair manual for body jobs Is supplied for skilled workers and consequently itis assumed, that 
persons referring to this manual will be well qualified, conscientious workers with the necessary 
amount of responsibility, 


f 
rel 





uctions are therefore limted to Information on factory approved repair methods 
(0d tips and working aids 








The described body repair jobs refer 10 the complete or partial replacement of parts with original 
BMW replacement parts or sections of replacement parts. Sti 

japted 10 8 pertinent damage scope. Concerned welding 
Inspected and, i necessary, repaired 





Refer to the cut out parts for the quantity and location of welding spots, inert gas welded seams and 
brazed connections. Use Inert gas plug welding Instead of spot welding In non-accessible areas, 


Most pictures show a rough, unpainted bodyshell. Remove or cover all car parts, which are in the 
repair zone and are In danger of being subjected to:heat, sparks or dust. 


Disconnect the ground lead on the battery or body connection point. Protect electric leads against 
dangers of mechanical or thermal Influence. 


Conform with safety precautions for cars with SRS, 
Conform with fire and accident prevention regulations. 


Welding can be performed after removal of control units, it 
there Is guarantee of about 1 meter (3 feet) distance between welding and ground connections 
and 
there Is guarantee of good electric connection between welding and ground points (no rubber 
‘mounts oF anything similar) 

not, thermal development must be considered especially in case of autogen welding (decisions 

must be made for each individual case). 


In splte of continuous quality control in welding by the factory, its still possible that some welded 
points could be faulty. They will be repaired in the factory subsequently, elther with inert gas spot 
Welding or, when not accessible, with 15 mm (0.590") long Inert gas welded seams on the flange end, 
Consequently repaired welded seams on the body do not always Indicate repairs by a third party. 








For example: lett engine carrier member resistance spot welded right engine carrier member 
welding repaired with Inert gas welding. 





‘must be Inspected and maybe replaced after an accident or accident-similar 
driving conditions - see Service Information 32 01 88 (828). 

Seal all welding seams, which had been sealed originally with a body sealing compound, correctly 
‘and Immediately atter repairing. Replace damaged anti-drumming Insulation, 


Seal new sheet metal parts or the cavities, seams, creases and folds produced by new sheet metal 
parts with a body sealing compound Immediately. 








‘Source of supply for workshop equipment, aids, sealing mater 
HWB (a Business Division of BMW AG), 


is, cements and simil 





products: 
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REMOVING PVC MATERIAL IN REPAIR ZONE 


Corrosion inhibition after repairing begins already with the protessional removal of PVC 
‘undercoating, antl-drumming compound and seam sealing compound In the repair zone. 


Remove PVC material with a rotating steel brush, or heat PVC to maximum 180" C (355° F) 
with a hot alr blower and scrape off with a spatula 

Burning off the PVC material or heating It above 180° C (355° F) with a gas flame torch or 
‘similar tool would produce strong corrosion-promating hydrochloric acid, 

Health impairing vapors would also be set tree. 

New undercoating would not have sufficient adhesion on burnt PVC material and conse: 
{quently undersurface rusting would be possible, 


WELDING GALVANIZED SHEET METAL 


Hot galvanized and galvanized sheet metal is used to a great 
the body, which are especially subject to corrosion. 





‘extent for components of 


Contormance with the following points Is necessary when working with these parts. 
The welding smoke contains poisonous zinc oxide, so that especially good extraction is 
necessary In the welding bay. 

Do not grind ott zinc coat for resistance spot welding and inert gas welding. 

The zinc coat, however, must be ground off for brazing jobs, 


HV at all possible welded connections should be made with resistance spot welding. 
Welding current Is boosted by at least 10 % as compared with blank sheet metal. Apply as 
high as possible electrode contact force (make break out test on sample sheet metal). A 
‘coat of spot welding paste can be applied for better sealing, 


Inert gas welding should be preferred to autogen welding In ares 
resistance spot welding, because of the lower heat dispersion. 
Machining oF forming of galvanized sheet metal in warm state Is normal. 
Make sure of thorough extraction of poisonous vapors, 

Remove burnt residui 

Align, grind down ané 


not ace 





ble tor 








normally. 


Source ot supply for workshop equipment and materials: HWB (a Business Division of 
BMW AG). 
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RECOMMENDED WORKING METHODS AND TOOLS 


1. Cutting Out Damaged Parts: 


Determine the location of mating surtaces with help of the replacement part 
before beginning with the work. Cut out damaged part roughly within the 
‘mating surtaces, 


Cautont 
Don't damage sheet metal located underneath. 


Remove sealing compound, anti-drumming compound and, i applicable, paint 
to neutralize the connection points, Dril out spot welding. Make sure holes 
‘rilled in the cut out part while driling. Don't dill In the connection flanges 
remaining for Installation of the new part, 








Grind off welded seams with a disc grinder caretully. Heat brazed connections 
‘with an autogen gas torch (don't ccessively!). Litt off scrap metal 
Remove residual brazing solder with a steel brush, Straighten and grind all 
connection points thoroughly. 





2. Installing New Parts: 
Prepare connection points to pertinent repairing Instructions. 


‘Always perform repairs, which concer the suspension points of the engine, 
transmission, axles or running gear, on a straightening bench with the attach- 
ments belonging to the car type. There are also attachments for ditferent body 
‘paris. Check curvature and dimensions of windshield and rear window by 
Installing an original window. Reter to pertinent drawings for the gaps of doors, 
engine hood and trunk I. 





‘Coat mating surfaces intended for resistance spot welding with zinc dust paint. 
‘Only remove the protective paint trom galvanized replacement parts. Orill 8 mm 
(0.315") dia, holes with same spacing as the drilled out welded spots In connec: 
tions not accessible for the spot welding tongs and Insert gas plug weld. 








Produce inert gas welded seams according to the part cut out. 


Produce brazed connections with as little as possible heat dispersion and 
without excessive heat, Procedures deviating from standard connections will 
‘be described In the repair manual, Grind down welded seams visible on outside 
surfaces, 





Caution! 
Don't grind down the sheet metal too thin, 


Straighten and tin out Irregularities, Tinning out Is supposed to prepare the 
Surface to such an extent, that only a coat of fine filler has to be applied prior 
to spraying on paint, 


‘Seal ot ail weiding seams, which had been sealed in original state with a body 
‘sealing compound, correctly and immediately after repairing. Replace damaged 
antl-drumming compound. Seal new sheet metal parts or the cavities, seams, 
creases and folds produced by new sheet metal parts with a body cavity 
‘sealing compound immediately, 








Source of supply for workshop equipment, aids, sealing materials, cements and 
similar products: HWB (a Business Division of BMW AG), 
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SAFETY PRECAUTIONS FOR WORKING 
‘ON BODY OF CARS WITH AIRBAG 


Disconnect both poles of car's battery before 


working with an slectric welder 
Cover battery poles. 


Disconnect plugs of both front sensors (C) 


73037730 


Unscrew lower casing section 
Pull (orange) plug out of holder and 
diconnect 


Parts of the airbag systam must not be subjected to heat greater than 100° C (210° F), not 
even beetly, 


11 there is danger that working on the body could subject parts of the airbag 
vibrations, they should be removed as « precautionary meaure 





stem to strong 


{In case of deformations or when installing the holders for both crash sensors on the front whee! 
hhouses on left and right sides, make sure that the holders are aligned parallel to the car's 
longitudinal axis precisaly 





‘Alto tater to the repairing and safety regulations concerning the airbeg system in Group 32 











Components 


8) Airbag stewing wheat with impact shel 
ignition pill are integrated 

') Contact ring ~ guarantees power supply to the ignition pil 

€}Two crash sensors (lett and right front on wheel house) and safety switch lft 

1) Electronic diagnosis unit (instrument panel trim left] with integrated safing sensor 
(prevents unwanted activation! 

18), Airbog indicator lamp integrated in check control unit 


1nd impact pad, in which 





irbag, 988 generator and 
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Frame alignment control dimensions, BMW 5 Series E34 Sedan 


= Shoot 1- 
Dimensions in mm, tolerance: » 2.0 mm. 
Ditfering dimensions for 4WD in brackets, 


‘Note: 
‘Only use the following values for a rough 
Inspection. 

Repairs can only be carried oul correctly 
with the approved set of attachments and 
‘a straightening bench, 

















oes 4 aca a7 


Bore in roar engine carrier 
ing mount 





Front car jack take-up 
Rear car jack takeup 





Hinge axis front upper 
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Frame alignment control dimensions, BMW 5 Series E34 Sedan 


«Sheet 2- 
Dimensions in mm, tolerance * 2.0 mm. 
Dittering dimensions for 4WO in brackets, 


‘Note: 
Only use the following valves for a rough 
Inspection, 


Repairs can only be carried out correctly 
he approved set of attachments and 
ightening bench 
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iba or Gone ie ad00 raat 


Door and hood/id gaps: 5.5 + 0.8/- 1.0 mm (0.216 + 0.020/- 0.040"). 
Permissible deviation in parallel: 1 mm (0.040"). 

Plane displacement A for each body part adjacent to the rear = 
‘max. 1 mm (0.040") toward inside. 























3441003 
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WINDOW AND DOOR GAPS OF FRONT AND REAR DOORS 
All dimensions in mm 


ke 


panos 8 
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DIE STAMPING VEHICLE IDENTIFICA US 
TION NUMBER. 





411002, 





‘The chasus number must ba die stamped 
again, iF had been removed during body 
ropa 
‘Note 


‘The chassis number can alto be die stapmed 
ina completely assembled car, but then the 
coolant reservoir, cover on separating 
‘windshield wiper arms and air inlet grils 
‘ust be removed 











‘Assamble Special Too! 41 1.001 in such a 
‘manner, that smooth side of the asap 
foces the. 

Screw in bolts only far enough, that the 
spacing in brackets can be installed late. 








Install and clamp Special Tool 41 1 003 on 
lett and right sides. 


Have special too! fxture bear on concerned 
surface, 

Align baseplate to be parallel with the stamp, 
‘quide with bolts (1) 

Align special tool fixture, 

Tighten bolts (2) 


Place impact numbers 41 1 002 in special too! 
separately and die stamp the chasis number 
Die stamp "+" infront of the chassis number 
Instead of the BMW emblem to indicate 
replacement of parts oF body in 8 workshop 
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COMPLETING REPLACEMENT PART ENGINE CARRIER MEMBER WITH WHEEL HOUSE 
(OR FRONT WHEEL HOUSE 





To make storing wasier, wheel houses are supplied without the bracket 
vehicle 
Brackets can be used from the cut out part or ordered new separately 


fering sccording to 


Positions of brackets are marked on the 
whee! house 





Osten en 
et 
5 


) 





\Y 





Hold brackets on pertinent marks 
Draw holes, 





j aeaize 





Grind down wheel hours only on points used 
for plug spot welding, x0 that marks required 
{0 position the bracket are not removed. 
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4111 043/ REPLACING LEFT OR RIGHT ENGINE CARRIER FRONT SECTION 


4111084 (Without Wheel House) 





focedures are described for the lett side of the car. 
Procedures are analogous for the right side of the car. 


Reter to “Introduction” on page 41 - 0/1. 








34.41 518 


Remove or disconnectdetach the following parts 
Left Side of Car: 


= Ground connection on ground pote of battery or body ground point 
+ Front axle with engine and transmission, fuel and brake pipesihoses as 
required 
Hydraulle control unit 
Brake booster with hoses 
Cooling coll tor power steering 
Cover for radiator 
Carbon canister 
Heater valve and positive pole connection point 
= All electric leads In front panel 
Wiper arms and grills, 
Front bumper 
Radiator gril, turn signals and headlights 
Engine hood with lock and cable 





Horn 
Frontwall assembly 
‘member 





with steering column 





Both front seats (complete) 
Front carpets (complete) 
Insulation sheets 


+ Front ero 


Right Side of Car: 


+ Additional heat protection sheet on engine compartment wall 
+ Windshield washing fluid tank and alr cleaner 
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REPLACING FRONT ENGINE CARRIER 
SECTION 


Noto: 
‘Most of the spot weided points on the 
engine carrier will not be accessible 
with spot welders common in 
workshops 

Produce holes while driling off spot 
welds In such manner, that they can 
bbe used for plug spot welding later. 


Drill off spot welds on inside and 
bottom. 


Drill off rows of spot welds trom the 
passenger compartment, 


Drill off only the Indicated spot welds 
(on the outside. 


Drill off connections on the cross 
member. 





Q 








Take up engine carter and cross 
member ona taightening bench for 
wreiaing 
Y J instataton 
x4 Cringe the spot weising lange in zone 
eK € (= 30 mm 13/16") toward inside by 
joa 9 92 ‘an angle of approx. 30° to guarantee 
y | Glaranee of wheels wen the stering 
ha ‘wheel Is turned against lock. 
& oe Distance D = approx, 75 mm (3”) 
Zone Eo let and right sides approx. 
wT 9) Gomi 9369, 
cp} SS 
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4111 250 REPLACING COVER FOR LEFT OR RIGHT FRONT SIDE MEMBER 
(PARTIAL REPLACEMENT A AND B PILLARS) 


Reter to “Introduction” on page 41 - 0:1 


Remove or disconnectidetach the following parts 
Ground pole on battery 
= Front and rear doors 
Front and rear covers (on outside of entrance) 
+ Trim pane! tor B:pillar 
+ Seat belt 
~ Front seat 
Rear seat cushion 
+ Front and rear plates (on inside of entrance) 


+ Edge guard 





+ Radio loudspeaker cover 
+ Wire harness (A pillar) 
Front and rear carpets (partially) 


Pipe installations 


Draw cutting lines according to size of 
the replacement part 


Note 
A vertical running reinforcement plate 
|s located In tront of hole (1) - provide 
sutflclent distance, 


Connection (2) Is brazed in the corner. 





pillar has double-pane! walls. 
The inside pane! must not be damaged 
while cutting off 





Cut out old section 





Produce and weld In reinforcement 
having @ width of about 40 mm 
6"), 








Plug weld connection (1) with the 
reinforcement plates. 

Produce the connection at joint (2) In 
the same manner as the original 
connection 
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4111300 REPLACING COVER FOR LEFT OR RIGHT SIDE MEMBER WITH 
CENTER DOOR PILLAR (PARTIAL REPLACEMENT A AND B. 
PILLARS) 


Reter to “Introduction” on page 41 - 011 





44. ay 926 


Remove or disconnect/detach the following parts, 
Ground pole on battery 
Front and rear doors 
< Front and rear covers (on outside on entrance) 
+ Trim panel tor B-pillar 
Seat belt 
Front seat 
Rear seat cushion and backrest 
Front and rear covers (on Inside of entrance) 
+ Edge guard 
+ Radio loudspeaker cover 
Wire harness (A pillar) 





Front and rear carpets (partially) 
Pipe installations 


Roo! liner 
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Draw cutting tines. 
Distance A to replacement part size 
Distance B = 170 : 20 mm 





(6.693 + 0.787") 








running reinforcement plate 
| located In front of hole (1) = provide 
sutficient distance, 


Keep cutting line (C) out of the bend 
‘whenever possibie (-+ paint finish). 





Cut out old section. 


Produce and weld In reinforcement 
plates having a width of about 40 mm 
(19116", 








B.plliar reinforcement plates: 


‘A. Inside plate 
B Outside plate 


‘Align the replacement section with the 
doors, 


‘Seal off the end plate on the B-pillar 
with a joint sealing compound before 
welding In the replacement section. 









4111... REPLACING FRONT CROSS 
MEMSER 


Reter to “Introduction” on page 41 - 01. 
‘This repair will normally occur togeth: 


cer with work on the engine carrier 
members. 





‘damage trom heat, sparks or dust. 


Set up car on a straightening bench, 
Insert cross member, 


Important’ 
Check location of member - the end of 
the member could be Inserted Inversed, 


Check tor pertect spot welding, 


‘Sheet Metal Thickness: 
Engine carrier 1.2 mm (0,047") 
Cross member 0.8 mm (0.031") 
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41 14.151, REPLACING LEFT REAR WHEEL HOUSE OUTER SECTION AND SIDE 
PANEL, 


Procedures are described for the lett side of the car. 
Procedurés are analogous for the right side of the car, 


Reter to “Introduction” on page 41 - 011 


Remove or disconnect/detach the following parts. 
Side panel (see 41 35 105) 
Fuel tank complete with expansion tank 


Wire harness on C-pillar 





34.4127 











Place cut In the middle of the rear 
window trame (C-plllar) whenever 
possibie, 


‘Noto: 
Note installed position of the antenna 
amplifiertrap circult 


Drill off spot welds In whee! house, 


Drill off spot welds on the inside side 
member panel 

Bend open the inside pane! 
off the spot welds underneath, 


1d rit 





Straighten the inside side member 
panel and insert the outer whee! house 
section. 





Instatation 
Produce connections in the same 
‘manner as the original connections. 





Produce a reinforcement plate having 
‘8 width of about 40 mm (1 9116"), 


Note 
Mount the reinforcement plate on the 
Outside of the rear window frame 

(+ Installed direction of antenna 
‘amplifiertrap circult) 





Fit in the rear window frame (C-piliar) 


Instatiavon 
Produce connections in the same 
manner as the original connections. 





Seal off the end plate with a joint 
Sealing compound betore welding in 
the sige panel 
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114. REPLACING RIGHT REAR, 
WHEEL HOUSE INNER SEC: 
TION (Side Panel an Whee! 
House Outer Section Removed) 


Touring 


Roter to “introduction” on page 41-011 


Remove or disconnect the following parts 


Same scope of work a8 for the right rear 
‘whee! house outer section, 


Remove or cover ail other car parts, which 
are In the repair zone and subject 


damaged trom heat, sparks of dus 



























Break the welding seams forthe seat belt 
holder take-up, 


‘Break the welding seams for the seat belt 
holier 
Flomove the seat belt holder 


‘Uncover the front top whee! house joint 
rit of welding spots. 


‘Uncover the rear top whee! house join, 
rit oft woiding spots. 
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Uncover the Inside whee! house, bottom 
side member, wheel house extension and 
spring suppor join 


iil oft welding spots, 


Remove the wheel house inner section, 
Riomove scrap metal. 
Strighten and grind the mating surtaces. 


Insta and clamp the whee! house Inner 
section with set of attachments 

Mark the mating surtaces. 

Mark the location of holes for plug welding 


Remove the whee! house Inner section, 
Clean the mating surfaces, 

Dull notes for plug welding 

Coat the mating surtaces with zinc dust 
paint. 

















Install and clamp the whee! house inner 
‘ection withthe set of attachments and 
Spot weld, 


Plug wold the wheel house extension, sido 
‘member at front top and wheel house inner 
‘ectlon 


Weld the whee! house joint at top front 
Grind down the welding spots. 


Weld the whee! house joint at top rear. 
Grind down the welding spots. 
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Clamp and weld the take-up for the seat 
Delt holder, 


Weld the seat belt nolder take-up, 


Grind down the welded surtaces, 
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41 14503 REPLACING RIGHT REAR 
WHEEL HOUSE OUTER SEC- 
TION (Side Panel Removed) 


Touring 


Reler to “information” on page 41-0: 


Remove or disconnect the following parts: 
Seat box entrance covers 

Ban 

Right trunk floor plate wire harness, 








‘damaged from heat, sparks or dust 


























Dri oft welding spots on wheel nouse and 
support member. 

Dri off welding spots on C-piliar support 
member extension 


‘Break the welding seem on the whee! 
house at top. 

Flomove the support member together witn 
the support member extension 


Uncover and dri off welding spots on the 
‘wheel house outer section 


Important’ 
The whee! house inner section, whee! 
house outer section and side member ar 
‘welded together in area (1) 





Remove the wheel house outer section, 
Remove scrap metal 
Straighten and grind the mating surtaces 
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Install and clamp the wheel house outer 


Clean and coat the welding surtaces with 
zine dust paint 


Important! 
‘The whee! house inner section, whee! 
house outer section and side member are 
welded together in area (1), 

nil corresponding plug welging holes in 
‘the connecting parts. 


Install and clamp the wheel house outer 
Install and clamp the side panel 


{Align the side panel and wheel house outer 
‘section with the adjacent body parts, 
Remove the side pane! again 




















pillar Suppor Member 


‘Clean and coat mating surtaces on the 
whee! house outer section with zin dust 
paint 


(Clean and coat mating surtaces on the 
support member with zine dust palit 
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Fit in and spot weld the suppor member 
Grind tne welded surtaces. 


Fit in and clamp the support member 
exension 


‘Mark the mating surtaces and remove the 





7 
‘suppor member extension again 

Coat the mating surtaces with zine aust 
paint. 


Dil plug welding notes In the support 
‘member extension in areas (1 and 2) 
‘Clean area (2) for spot welding, 

‘Coat the mating surfaces with zine dust 
paint. 


Fit in and weld the support member exten: 
‘ion, 


hig wold in areas (1 and 2). 
‘Spot weld in area (3), 


Grind the welded surtaces, 
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4131 001 REPLACING ROOF PANEL 
{Version without Double Sun 
Roo!) 


Touring 


Rotor to “intormation” on page 41-0" 


Remove or disconnect the following parts: 





Both rear seat backrests 
Front and rear roo! liner wires 


Remove ot cover all other car parts, which 
‘are in the repalr zone and subject 10 be 
damaged from heat, sparks of dust 
































Uncover the D-pltar joints, 


Uncover the A-pitiar joints, 


(Cut through the rear root frame roughly In 
front of the joints 


Cut through the side root trames roughly in 
front of the jolt. 
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Gut through the front 
front of the Joints. 


roo! frame roughly in 





FIL In new root panel and clean the mating 


Coat the mating surtaces with zine dust 
paint 























Coat the root frame with sealing com- 
pound” 


Instat aneé clamp the root pane! 


‘Spot weld tne root pane! along the siaes. 


‘Spot weld the windshield frame, 


* Source of Supply: BMW Parts 
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‘Spot weld the taligate frame, 


‘raze the taligate frame at top. 
Grind the brazed surtaces. 
Grind the welded surtaces. 
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4131011 REPLACING ROOF PANEL 
(Version with Double Sun Roo!) 


Touring 


Reter 10 “Intormation” on page 41-01 


Remove ot disconnect the following parts 
Winashiesa 

Stee! sun root 

Rear seat cushion 

Battery ground lead 

All ran molding strips and channels: 
Both rear sige windows 





Remove or cover ail other car pars, which 
are inthe repair zone and subject 10 be 
amaged from heat, sparks or dust 
































Uncover the O-pilar joints. 


Uncover the Apia joints 


Cut through the rear root irame roughly in 
front of the jolts. 


Cut through the side root trames roughly in 
‘ont of the joints. 




















Cut through the front root frame roughly in 
{ont ofthe joints 


Grind the front root pane! mating surteces 
‘on the roo! frame 


Note: 
The picture isa view of the right root frame 
{a8 seen from inside ofthe cat 


rnd the center root panel mating sur- 
{aces on the roo! frame, 


Noto: 
The picture is a view of the right root frame 
18 seen trom Inside of ihe car 


Grind tne rear root panel mating surtaces 
(on the root trame, 


Noto. 
‘The picture Is a view of the right root trame 
{a8 seen from inside of the cat 
































Remove the root panel 


Important! 
The root panel may be heated at the surta- 
es coated with sealing compound to make 
amoval of the root panel easier 

Extract the caused vapors! 


Remove ser 
Straighten and grind the mating surtaces. 
Remove sealing compouns 


Fit n new root panel and clean the mating 
aurtaces 

Coat the mating surtaces with zine oust 
paint 


Coat the root frame with sealing com: 
ound" 


* Source of Supply: BMW Pans 
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Install and clamp the root pant 


Spot weld the root pane along the skies 


‘Spot weld the wingshietdtrame. 


‘Spot weld the taligate trame, 









































Weld the root panel on the tront root 
frame, 


Note 
The picture i & view of the right root trame 
[as seen from inside of the car 


Weld the root panel on the center root 
frame 


Note 
The plcture 8.2 view of the right root frame 
‘as seen from Inside of the car 


Weid tne root panel on the rear root frame 


Noto: 
The plcture 8 2 view of the right root trame 
fas seen trom inside of the cat 


Braze the A-pilar mating surtace, tin it out 
‘and grind the surtace 
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‘Braze the O-plilar mating surtace, tin it out 
and grind tne surtace, 


Brae ine Lagat tame ot 0p 
tind ne razed ura 














4133001 REPLACING FRONT PANEL COMPLETE WITH FRONT WALL 


Refer to information on 41. 0/1 
Front panel can be removed and installed without removal of side panels 


‘The following parts must be removed oF disconnected. 
Ground lead on battery, splash guard, front bumper assembly, all radiator grill sections, both 


‘double headlights with turn signals and electric leads, avr cleaner with avr flow sensor, washing 
turd tank, radiator complete with coolant hoses, fan cowl and brackets, cooling coil on 








ower steering, both horns, wire harness infront wall, engine hood, engine hood lock and 
hinge console for engine hood, 


Unscrew left and right bolts 
Cut through saaling compound, 






Unscrew bolts. 
Litt off front panel 
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4134041 REPLACING TAIL PANEL. 


Refer to “Introduction” on page 41 - 011 





Remove or disconnectdetach the following parts, 
Ground lead on battery 
Rear bumper assembly 
= Both bumper brackets complete with impact absorbers 
= Trunk tid rubber seat 
Trunk trim panels 
Lett and right stale air extractions 
+ Tank tlap drive motor 
Both tall ight assemblies with electric leads 
Both electric lead covers on trunk floor 
+ Spare whee! 
+ Trunk tid lock lower section 


+ Fuel tank complete with expansion tank 


REPLACING TAIL PANEL 
‘the til panel 
‘The “tail pane! 





iacement scope consists 
‘spot welded shells for 





can only be installed 
side panel 





cedure mth tale Si Par 

Dnt ow watdnd tpt onthe oa 

sean i penal ond to ight shal, 
TWH off the shal 





Ital te cut out hat at 
hack rangement of vei 





lapped shewt 


Fst msl the panel with tb eman 


Mine mating, make sre tat he 





Check arrangement of overlapped sheet 
atl 
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4134041 REPLACING TAIL PANEL 


Touring 


Roter 10 “information” on page 41-01, 


Remove or disconnect the following paris 
Battery ground lead 

Rear bumper and brackets 

Taligate seat 

Both tall light assembies 

Luggage compartment inlets 

Fuel tank 

‘Spare wheel 

Dspiiar vim panels 

‘Washing uid tank for taligate window 








Remove or cover al otier car pars, which 

















(Cut out ine tall panel roughly In front of 
{he joins in he tuggage compartment to 
the right 


Cut out the tall panel roughly In front of the 
Joints in the luggage compartment to the 
ten 


panel roughly in tront of the 





Cut out the tall panel roughly In front of the 
‘side pane! joint 
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Remove scrap metal 
Straighten and grind the mating surtaces. 


Fit In and clamp the tall panel trom insice 
of the car 





Clean the tall panettuggage compartment 
floor plate mating surtaces and dill holes 
for plug welding, 


‘Weld the tall panel to the side panel mating 
surtace, 


Ee 








Clean the ta paneispare whee! well mating 
Surfaces and aril holes for plug welding 


‘Weld tne tall panel to the mating surtaces 
Inthe luggage compartment tothe right 


err ien a 5 cas | 








Coat the mating surtaces with zine dust 
pale. 


Weld the tall panel to the mating surtaces. 
Inthe luggage compartment tothe left 
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| Braze the light bulb nokier/O-piliar mating 
0, 


surtac 


Grind tne mating surtaces 





44 6068 
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41.35 000 REMOVING AND INSTALLING OR REPLACING LEFT OR RIGHT FRONT SIDE 
PANEL 


Refer to information on 41. 0/1 


Remove or disconnect the following parts 
Front bumper with side bracket, both windshveld wiper a 
(lls, rubber eal between sida panel and inside whe! ti 






m Unscrew screws 





{ No 
fhedoor nits 
Uinaev ib 
—_'s — : 





+ 








Unscrew screw (M 6) 


Unscrew screws 


Liftoff side pane! 


Installation 
Align side panel with the door gap and 
‘engine hood. 
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4135 105/ REPLACING LEFT/RIGHT REAR SIDE PANEL 
4135 115 (PARTIAL REPLACEMENT (C PILLAR) 


Procedures are described for the lett side of the car, 
Procedures are analogous for the right side of the car. 


Reter to “Introduction” on page 41 - 0/1, 





Remove oF disconnectdetach the following parts 
Lent Side: 


+ Ground lead on battery or body ground point 
+ Trunk tld, rubber seal (trunk tld), trunk lid wire harness (partially) 
= Alltrunk trim panels, car jack, wheel wrench, spare whee! 
Bumper assembly 

Tall ight assembly 

Stale alr extraction cover 

Complete rear seat cushion, seat belt lock 

Hatrack 

Roo! liner 

Rear window 

Cover and carpet on entrance 

‘Wire hamess (partially) 

Rubbing strip (side panel), plate (C-pillar) rain molding strip 
Rear whee! and wheel house panels 


‘ight Side (Addilonally): 


+ Tank flap 
Fuel tank complete with expansion tank 
Central lock (tank flap) 
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Locate cutting line (1) as tiose as 
possible to the middle of the C-pillar. 
Uncover brazed seam (3) when a 
cutting line Is required close to the 
‘00! Joint and locate the cutting line (2) 
about 30 mm (1 3/16") below the 
brazed seam 


Locate cutting line. 
Distance A = at 





50 mm (2), 


Bend down the cringed-up spot 
welding flange In the area of the whee! 
opening. 


Instatation: 
Cringe the spot welding flange In zone 
B = 325 mm (12.795") toward the Inside 
by an angle of 65' 

Zone A = 50 mm (2°). 
Distance C = 20 mm (0.787"). 






Produce reinforcement plates having @ 
width of about 40 mm (1 9116") and 
weld them in at pertinent points, 


Braze the front trunk joint (connection 


= with the rear window), 
2 





Check arrangement of overlapped 
eet metal on the tall pane! when 
Instatting the side panel, 
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41.35 337/ REPLACING LEFTIRIGHT REAR SIDE PANEL 
4135 338 (PARTIAL REPLACEMENT UP TO WHEEL HOUSE) 


Procedures are described for the lett side of the car. 
Procedures are analogous for the right side of the car. 


Reter to “Intioduction” on page 41 - 0, 


= ~ Remove or disconnectideta *h the following parts. 
Ground lead on battery 

Rear bumper assembly 

‘Side bumper bracket 

Rubber seal for trunk tld 

Trunk mat 

Trunk trim panels 

Stale alr extraction plate 

Wheel house pane! 

Tall light assembly 

Tall panel 

















| be Wire harness (partially) 
| / 
Additionally for Right Side Panel: 
Tank 
Complete fuel tank 
Expansion tank 


+ Central lock for tank flap. 











SECTION REPAIR ON REAR SIDE 
PANEL 


‘The panel section i cut out of complete 
‘ar side panel in the factory. 

Location of cut ~ also reter to plan for 
side nib actions 





yay From the roar 





‘Whenever possible, the original connection 
should be used for connection with the 
ttunk opening atthe front, 


Cut connection 10 sz allowing 10 mm 
(0.394") for overlapping and shoulder 
‘with a shouldering pliers 








Spot weld the joint until 
‘8 produced 





continuous seam 
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4135115 REPLACING RIGHF REAR SIDE 
PANEL, 
(Cepliar Paniat Replacement) 


Touring 


Reter to “information” on page 41-011, 


Remove or disconnect the following parts 
Batlery ground lead 

Rear bumper 

Fight rear side window 

Tall ight assembly, 

Root liner 

Fue! tank 

‘Rupbing strip on sige panet 
Fight rear seat belt 
‘Luggage compartment intets 
‘Strip on ri 








Important! 
‘Suppor the ta 





Flemove or cover all other car pars, which 
{are inthe repair zone and subject to be 
‘damaged trom heat, sparks or dust, 

















Determine, mark and cut the C:pilar along 
the cutting line. 


Distance A = 45 mm, 


Determine, mark and cut the O-pillar along 
the cutting line 





Distance A = 200 mm. 


Determine, mark and cut the side member 
entrance along the cutting line 


Distance A = 70 mm, 


Dri of the welding spots inthe door 
pening 
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Uncover and dill of side window mating 
‘surface welding spots. 


nit off welding spots of bracket (1) and 
emove the Bracket. 


LUnbend edge of the whee! nouse. 


Uncover and aril ott welding spots on 
‘whee! house and whee! house extension, 



































‘Cut off side panel roughly In front of the 
mating surtaces, 
Flemove the side pane! 


Remove scr rp meta 
Straighten and grind the mating surtaces, 


Produce, itn and coat a reinforcement 
plate for the O-pliar with zinc dust pala. 


‘wath = 60 mm. 


Dil holes in the O-pitar for plug welding, 
‘Coat the mating surtace with zine dust 
pal 


Insert and wold the reintorcement plate 30 
Grind the wolded surtace, 
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Produce, m In and coat a reinforcement 
plate for the C-pillar wih zine dust paint 


wiatn = 60 mm. 





Ingert and wold the reinforcement plate 30 


Grind the welded surtace, 


Produce, tt in and coat a reinforcement 
plate for the side memberientrance with 
‘ine dust paint 


‘wath = 60 mm. 


Dt note ne ake membeventance for 
plug welding 

Coat he ‘mating surface wit nine dust 

pai 

fren ‘and weld the reinforcement plate 30 


‘Grind ine welded surtace. 












































‘Apply sealing material" around the opening 
for the tank tier neck 


Install and clamp the side panel. 
‘Align the side panel to the taligate. 


Align the side panet tothe rear door and 
side member. 


* Source of Supply: BMW Parts 
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‘Spot weld the side pane! in the area of the 
00r opening. 


‘Spot weld the side panel in the area of the 
aide window. 


‘Spot weld the side panel in the area of he 
tailgate. 


‘raze the Hight bulb hokder-plliar mating 
surtoce, 


























Plug weld the reinforcement plate at the 
D-plliar mating surtace, 

‘Afiorwards produce single welding spots 
‘80 close together that a continuous seam 
Is produced: 





wold the reinforcement plate at the 
iar mating surtace. 

‘Atierwards produce single welding spots 
‘50 close together that a continuous seam 
's produced. 








Important! 
‘Always let the one welding spot cool oft 
Slightly, Betore producing the adjacent one. 
Danger of distortion! 


Plug weld the reinforcement plate at the 
‘side momber'entrance mating surtace, 
‘Anierwards produce single welding spots 
‘50 close together that a continuous seam 
| produced. 


Important! 
‘Always let the one welding spot coo! oft 
‘lightly, Belore producing the adjacent one. 
Dang jotlont 









Weld the whee! house and whee! house 
‘extension mating surtace, 


Grind tne welded surtaces. 
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Cringe the edge of he whee! house 











Tin the C-pllar mating surtace and grind. 
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4151... REPLACING BEARING 
SLEEVES FOR DOOR HINGES 


Remove tront oF rear door ~ sae 411 080 
or 41 52 080, 

Note 

‘The bearing sleeve fitted with a hinge section 
1s located on the door in case of the upper 
hinge and on the body incase of the lower 
hinge. 

The hinge section must be unbolted on the 
door 10 replace the upper bearing sleeve 


‘Mark position of door hinge 
Repair demeged paint finish 


Lift off retainer and washer 
ull out shatt bolt 


Remove old bearing sleeve 


3241 590 


415 010 














Insert new bearing sleeve 


‘hide n shatt bolt of Special Too! 41 § 010, 


‘Screw on nut of Special Too! 41 5 010 with 
the conveal end 

Lock the sleeve. 

Unscrew nut 


Screw on nut of Special Too! 41 5.010 with 
the fat nd, 


Press end of sowve flat. 
Installation 
Lubricate bearing surface with gree, 





41.51 080) REMOVING AND INSTALLING. 
4152 080 LEFT OR RIGHT, FRONT OR. 
REAR DOOR, 


Procedures described here were per- 
formed on a front door. 

Procedures are analogous for rear 
doors, 


Unscrew hexagon head bolts at top 


Pull off retainer. 
Driver out pin upwards, 


Litt door out of hinges and place on a 
Sultable surtace, 





auton! 
Be careful not to damage the door, 
front panel or paint finish, 

Cover with tape it necessary 

Keep loads off of leads trom the door 
wire hamess, 


Unscrew holding trame, 


Pull plug out of A or B 
ull up clamp - this will disconnect the 
plug. 





Hexagon head bolt 
Body end hinge 

Hinge pin 

Door end hinge with bearing sieeve* 
Washer 

Retainer 


+ Sketch shows the top hinge. Bet 
{Ing point is on the opposite end tor 
the bottom hinge 








41.61 000 REMOVING ANO INSTALLING 
ENGINE HOOD 


Noto: 


‘The hose and electric wire fr the wind: 
Aahiold water spray nozzles are not provid: 


‘heating wire harness must be removed 
from the engine hood 


Disengage the let and right engine hood 
holders. 


Instatavon, 
Clip inthe plastic washers. 


Unscrew the let and right shaft boits, 
LU tne engine hood oft 


Instatation 
Tightening torque = $ Nm, 
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Dears 





41.61 014 ALIGNING ENGINE HOOD 


Note: 
Engine hood, wank id ond doors are aged 
tnd bolted in an unfinished bod shel 
Uspentedvrtt cove owcome ble 
after subsequent alignment 

Such surfaces must be touched up with paint 
In pertinent body color 


Aligning Engine Hood in Body Opening 


flemove iat and right radiator gi ections 
‘we 5113 


‘Loosen screws on lock 


Loosen bolts on let and right hood hinges 





A Qt 





/~\y 








Align engine hood with the front side panels 
tnd on the nde 


Front Height Adjustment of Engine Hood: 


Serew on lock only finger tight 
The lock wil be aligned ip forward direction 
by lowering the engine hood, 

‘Tighten screws 


Aust the engine hood in height by loosening 
(or tightening the lock, until the engine hood 
‘8 approx. 11mm (0.039") deeper then the 
‘8 panel, 


Attar finishing adjustments, unicrew stop pads 
{ar enough that the engine hood bears on them 
lightly and in same plane with the side panels 





‘Adjusting Rear Guide Roller 


Loosen screws 





ine hood 1 n same plane with the side 
a 
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4161 545 REMOVING AND INSTALLING 
(OR REPLACING ENGINE 
HOOD HINGE 
Engine Hood Removed — 


Note 
Engine hood, trunk lid and door 
land bolted in an unfinished bod} 
Unpainted surfaces could become 
after subsequent align 

These surfaces must than be painted with 
pertinent body color paint 









Remove lat and right radiator gril sections 
‘we 51 13.040, 


Unscrew hinges on left and tight sides 
Align engine hood ~ see 41 61 014, 
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4162 000 REMOVING AND INSTALLING 
TRUNK LID 


Note: 
Engine hood, trunk lid and doors 
tind bolted in an unfinished bodyshell 
Unpainted surfaces could become vis 
after subsequent alignment 

‘These surfaces must be touched up with 
paint in the body color 

‘Tha electric supply lead for the trunk hid 
‘does not have a disconnection point, Thi 
imaans that the wire harness has to be taken 
‘out of the trunk lid 














Remove trunk lid af 
Ihunges on the left and, 





‘unscrewing bolts of 
ht sides 





‘Align trunk hd ~ $00 41 62 014, 
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4162014 ALIGNING TRUNK LID 


Note 
Engine hood, trunk lid and doors are fited 
tnd bolted in an unfinished body shall 
Unpainted surfaces could become v 

after subsequent alignment 

These surfaces must bd touched up with 
pint in the pertinent body color, 





i 


Aligning Trunk Lid in Body Opening 
Unclip lid wn trim panel 


Loosen lock, unterawing completely if 
necessary, 


Loosen bolts om left and right sides, 


‘Align trunk lid with the side panels at the 
top and rear 





Reser Height Adjustment of Trunk Lid 


‘Screw in stop pads on latt and right sides 
‘completely 


W applicable, unclip lid in trim panel 


Loosen bolts until the lock can be adjusted. 
There must be uniformly wide gaps om lett 
{and right sides after cloting the trunk hd 
Trunk lid should be approx. 1 mm (0.039") 
‘dowper than the side panels atthe rea, 





Unscrew stop pads far enough that the trunk 
id beers on them lightly and isn the same 
plane with the side panels 


51 Body equipment 


510 
S111 


56112 


5113000 
040 
305 
336 
365 
366 
5114000 
010 
110 
51 16 000 
026 
060 
200 
360 
6121 


003 

090 

280 
66 10 


6122001 
090 
170 
280 
5124 .. 


321 
5126 . 








000 
010 
020 
5131. 
000 
200 


200 
201 
221 


51.32 154 
170 
51.33 000 
51.34 154 
1m 
191 
5136070 
o71 
5137 000 
240 


251 
54 41.000 
51 42.000 
51 43 252 
6144011 

044 

042 


043 
51 45.030 
180 
61.47 151 
161 


51 49.000 
5171000 


200 
407 
447 





Notes on repairing plastic CompONeNtS «ssn nnnnnnnnnnnnnniennnnnnnnnnnneensee STE 
Front bumper — remove and install and disassemble. ie 51 
‘Overview of front bumper and mounting parts ne ie 51 


‘Spoiler (M5) — remove and install... 
Impact box and impact absorber — remove and installicheck ee 
Rear bumper — remove and install and disassemble ... em 51- 
Rear bumper and mounting parts... 
Impact absorber ~ remove and instalUcheck ..sncnsvonsnonsnsncnenenen a 
Center trim grille section — remove and install i set 
Side trim section — remove and install ...nnmsnen 
Railing, left or right- remove and install or replace 
Front left or right rain channel trim strip — replace ...... 
Left o right insher on rear root pila (C-pilar)~ remove and instal. 
Finisher on roof pillar (C-pillat) ~ f@p14C@ «nner 

Front BMW emblem — remove and install... 
Rear BMW emblem — remove and install 

Rear model emblem ~ replace... 

Rear view mirror on left or right front door ~ remove and install or replace 
Mirror glass for rear view mirror — replace. 5 
Interior rear view mirror ~ remove and install or replace . 

Mirror mounting bracket — bond ... 
(Oddments tray ~ remove and install aatnairpic gh i 
Right glovebox — remove and install 51. 
‘Outside door handle complete with lock cylinder of front door functional 

description - remove and install and disassemble .. 3 
Front door catch, left o right — replace ...... 
Front door lock, let or right ~ remove and install or replace 
Front door retarder — remove and install. 
Batleries for infrared transmitter ~ change . 
IR receiver — remove and install 
IR logic stage ~ remove and install - remove and instal 
Display ~ remove and install 
Key bit - remove and instal... 
Rear left or right catch (door lock striker) ~ replace (adjust). 
Door lock of left or right rear door — remove and install... awh fan 
‘Outer handle of let or right rear door — remove and install oF FEpIaCe nnn 51- 
Retarder of left or right rear door — remove and install or replace 
Rear lid (touring) — adjust .... 
Luggage compartment lock (touring) — adjust... 

Luggage compartment lid lock and lock support bracket (touring) - remove and 
install or replace ... 
Luggage compariment lid lock and lock support bracket - remove and install 

or replace... 51 
Luggage compartment lid lock (lock cylinder) ~ remove and install or replace. 51- 
Rear window lock (touring) — remove and install or replace... 
Left or right gas pressurized spring for luggage compartment lid - remove and 

BSR FDS rar el orscrancasiseerp ania ciasaa oneness 51- 
Left or right gas pressurized spring for rear window — remove and install or replace 51 
Front leftright outer door handle with lock cylinder — check function .. 
Luggage compartment lid lock / lock cylinder — check function 
Central locking drives, front and rear doors — check/adjust ... 
Central locking drive for luggage compartment lid - check/adjust 
Central locking drives for front leftright doors — adjust .... 
Central locking drives for rearileft doors — adjust ....... 
Central locking drive for luggage compartment lid — adjust 
‘Switch for front left or right door lock (central locking drive) — replace 
‘Switch for rear left or right door lock (central locking drive) — F@plaCE nnn 
‘Switch for luggage compartment lid lock (central locking drive) ~ replace 51 
Notes on mounting windows ... a tn 

Windscreen — remove and instal... 
Rear window — remove and install eserieee ceereerietes oes 
Connection diagram rear window antenna 51- 









































51- 

































Rear window (touring) ~ remove and install ......nnnnnn — i 
Rear window (touring) ~ adjust i neat OF 
Rear window (touring, broken window) ~ replace 51 
Stone chip damage on laminated glass windscreens (clear and tinted) — repair 5° 
Front door window, left or right — adjust .. = i 

Front door window, left or right ~ remove and install. eee 

Power window regulator in front door — remove and install 51- 
Rear door window — adjust .. Sie Sent em tener ree 


Rear door window, left or ight - replace 


7 51- 
(Door window fixed in lft or right rear window frame — replace .. 





: PpseneeTe 
Rear left or right side window (touring) — remove and install 51- 
Rear side window (touring). left or right — replace 





Power window regulator in left or right rear door — remove and install 51 
Window recess cover strip on outside of rear side window (touring) ~ remove 

and install or replace 
Window recess cover on inside of lft or right rear side window Courn) - rnlce 
Front left or right door trim panel ~ remove and install 

Rear left or right door trim panel — remove and install. 

Left of right trim panel for rear roof pillar (D-pillar) — repla0e ..nnnnsnsne 
Headlining (version with sunroof) ~ (remove and install or) replace ne 
Front section of headlining (version with sunroof) ~ (remove and install or replace 51- 
Left or right side section of headiining (version with sunroof) — (remove and install or) 

replace 














Rear section of headlining (version with sunroof) — (remove and instal or) replace 51- 
Trim panel for instrument cluster — remove and install, 51- 
Bottom left trim panel for instrument cluster — remove and install 51 
Luggage compartment trim panel fr left wheel housing — remove and install or replace ......51- 


Luggage compartment trim panel for right wheel housing — remove and install or 
replace oe " econ 

‘Trim panel for luggage compartment id - remove and install or replace .. ae 
‘Weatherstrip on left or right front door — remove and install sac 51 








Installation instructions for bonded door weatherstrips ....... isibieaiee 51- 
Weatherstrip on left or right rear door — remove and install OF ep1@08 ..nsnnnemnnnnnnnnnnn ST 
Rear spoiler (touring) ~ replace... eaiias te 


‘Trim for cover on left or right side member — remove and install nn 51- 
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510... INFORMATION FOR REPAIRING PLASTIC PARTS. 


The conditions mentioned below for plastic part repairs conform with legislation in 
Germany. Always contorm with pertinent legisiation In other counties, 





‘approved repairing materials and methods as well as associated tips to make the work 
‘easier, Only general working procedures are described in these instructions. The scope 
‘of work and order of procedures will always have to be adapted to the pertinent damage 
condition, 











ep 18 economical Solution, 0 that optical deticlency cannot be excluded 
‘Consequently repairs should only be carried out alter receiving customer's approval, 


le 





= M-Technie body attachments 


~ Bumpers 


Important! 
Only such damage, which does not have intivence on the strength and rigidness of he 
bumper, may be repaired. The following types of damage may not be repalred in the 
Interest of safety. 





= Damage on body mounting points 
= Domage in immediate vicinity of body mounting points, 
= Peototts 

= Ruptures, 

= Cracks extending from corners and edges. 

= Continuous cracks with a length of mote than 100 mm, 


126 100 mm? oF more. 








must be ropiacea! 


Reter to the BAW Painting Manual for information on painting plastic pans 


Required Matera 





Corundum fiber dises, grain size P 36 and P 80 
Sandpaper, grain size P 180 

3M Cement Remover 8964 

3M Aluminum Adhesive Tape Scotch 424 

3M Glass Grind Fabric 9030 

3M 5900 plastic repairing material 

ask 

Gloves 





Source of Supply: BMW Parts 


Satety Precautions: 


Extract sanding abrasion, 
‘Wear mask and gloves while ringing 
‘Work only in well ventilated rooms. 
Wash hands frequently. 

Store food separately 

Don't eat, rink or smoke while working. 
Don't inhale vapor 








First Ald 


Take off dint clothes immediately. dust has gotten in eyes, rinse out with water 
thoroughly and go to a physician. 

Wa large amount of vapors Is inhaled, go outdoors into the tresh al 
visita physician. 





nd, W necessary, 





Information on Toxicology: 





Fire extinguishing agents: powders, toam, COs, halon, water mist 


Disposal 


Never let it get Into drink water systems 
Single components of the repair material must be disposed as special retuse, 

‘Atier mixing the single components and hardening, it ean be brought fo the normal 
rotuse station, 
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Procedures: 
1 








Ned surtace to alr ry at room temperature about 10 minutes Detore 
‘applying the repairing materia 





2, Smooth down he repair surface 
Sand out the damaged spot V-shaped (grain size: P 26), 
In case of deep damage, clean the back of the repair area with plastic cleaner and 
‘sand smooth (grain size: P 36) 





3. Remove sanding abrasion 





16 aluminum adhesive tape on the face of the damaged spot 


‘5. Cut glass grid cloth to size of the damaged spot 


16, Mix the repairing material to instructions of the suppliers. 


7. Apply a coat of repaiting material on the back of the damaged spot. Place glass 
{10 cloth on spor, cover with repairing material and let Mt harden at room tem: 
erature about 20 minutes. 








'8, Pull off the aluminum adhesive tape and, it necessary, sand and clean the repair 
993 





9. Apply coat of repairing material on face of the damaged spot and let it harden, 


10, Smooth down the repaired surface (grain size: P 80); fine grind with grain size 


P 180 sandpaper 





impor 
‘The specitied grain sizes are absolutely necessary to produce perfect results (thermal 
developement 











19 Minor Brulses and Scratches 


1. Grind down damaged zone generously (down Into tne substrate) with dry sanding 
paper (grain size: 400 .. 500), 


2, Clean ground zone witha plastic cleaner, 
3. Apply coat of plastic adhesion solution, 


‘Apply several coats of BMW rapid filler » 20 % BAW softface additive on the 
Cleaned surtace until the shape of the part can be restored atter grinding 








4. Grind down tiled surtace with wet sanding paper (grain size: 800 ... 1000) 
Continue as described in point 3, # ground through spots or damaged spots are 





5. Grind down entire part 





ipplicable (depending on extent of damage). 


6. Apply tinal coat of paint with two-component BMW acrylic paint + 20% OMW 
sontace adaitve, for double-layer metalic paint finishe's 20» sottiace adiitive 
Is mixed with the BMW acrylic clear neque. 





to the BMW Paint Spraying Manual for spraying instructions, materials and 


Caution’ 
Use mask and ensure sutticient ventilation. 

‘Conform with accident prevention regulations for working with paints, 

Conform with local and national tegisiation concerning safety at work and accident 
prevention a6 weil as working material ordinances, 

Refer to instructions supplied by the manufacturers! 
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51.11... REMOVING AND INSTALLING. 


‘AND DISASSEMBLING 1 Rubber guard, right, 
FRONT BUMPER 2 Rubber seal 
3 Plate 
Survey of Bumper and Mounting Parts 4 Panel 


5 Rubber guard, lett 
6 Cover (tront tog lamp) 
7 Cover (towing eye) 

8 License piate holder 

8 Mounting plug 





34 51001 
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‘Survey of Bumper and Mounting Parts 





34 51002 





1 
2 
3 
4 
5 
6 
7 
8 
9 


Fillister head bolt 
Impact absorber 
Bracket 


Mounting bolt 
Impact box 
Mounting screw 
Hexagon nut 
Mounting plug 
Member 


10 Hexagon nut 
11 Bracket 


15 Retaining cap 


necessary, adjust bumper to be flush with 
51 1040 the body with Special Too! 51 10 40, 


Liftoff rubber guards on left and right sides, 





Hook and clip m rubber guards on sie. Tur threaded sow 
1104051 1040 





Special Too! 
a0 taht with 








LUmierew bolts on laft and tight sides. 
ing Torque” 
'n” = 5 t0.6 mm (0.197 t0.0.236") 





sil around 
Check, adjusting if necessary, 








Pull off front bumper forward. 1 out loads for front 109 


MW applicable, duconnect plug for front fop lamps and temperature sensors 
lamps and connection for headlight itt out tront fog lamps 
cleaners Gift out headlight cleaners, 


* See Spreitications 
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a 


Litt out expansion rivets. 


24 81 008 
Lift out clamps. 
. Unscrew license piate holder. 
34 51 010 





Lift out mounting plugs, 
Take off trim panel 
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51.11... REMOVING AND INSTALLING 
‘SPOILER (M5) 


Remove front bumper ~ see 5111... 
Press locking hooks into wedges (1) 
and pull out wedges trom above, 
Take of side Inserts (2), 

Unscrew screws (3) 

Pull off retainers (4) toward rear 
Bend up locking hooks (5) on spoiler 
‘and take off spolier forward, 





5111... REMOVING AND INSTALLING. 
OR CHECKING IMPACT BOX 
‘AND IMPACT ABSORBERS, 


Remove bumper - see 51 11 
Unscrew screws 
Remove Impact box. 


Instatanon. 
Tightening torque’ 





Controt distance "A" = 166 + 2mm 
(6.535 + 0,079") must not be exceed 
4, If the front bumper was replaced 
atter repairing @ car damaged in an 
‘accident (impact box is shown 
‘schematically) 





Distance "B" for Impact absorbers 
271 + 2 mm (10.669 + 0.079"), 





3451 166 
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5112... REMOVING AND INSTALLING. 
‘AND DISASSEMBLING REAR 


BUMPER Rubber guard, right 


1 
2 Rubber seal 
‘Survey of Bumper and Mounting Parts 3. Rubber guard, center 
5 Rubber guar, tt 
7 Cover for trailer hitch 
8 Mounting clip, 
9. Trim panel 
10 Heat shield 





34 51011 
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5112... 


‘SURVEY OF REAR BUMPER 
AND MOUNTING PARTS, 


34 51 012 


Mounting clip 
Member 


a 
2 

3. Mounting plug 
4 Heat shieta 
5 Retaining cap 
6 O-i 
7 
8 





racket 
15 Fillister head bolt 

16 Impact absorber 

17 Hexagon head screw 
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Lift off rubber guard caraully 


HW applicable, lft off rubber guards on lat 
and right sides 


Hook and clip in rubber guard on sides 


‘Unscrew bolts on 





ond right sides 





* See Specitications 





51 1040 








IW necessary, adjust bumper to be flush with 
the body with Special Too! 51 10 40. 


Note 
Turn thraaded sleeve with Speciat Toot 

51 10 40 and hold retaining cap tight with 
2 screwdver 





Pull off rubber sea! (1), 
Unscraw bo 

Remove reinforcement (2), 
Lift out chips (3), 
Tightening torque* 





Lift out mounting plugs 





* See Specifications 
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Litt out mounting 
Take off trim panel, 








wT. 


2 sai 


5112... REMOVING AND INSTALLING. 
OR CHECKING IMPACT 
ABSORBERS 


Remove bumper - see 5112 
Unscrew bolts, 
Litt out Impact absorber 


Instataton 
Tightening torque’ 


instalation 
Align bracket on Impact absorber 
when necessary by loosening bolt (1), 
Mount bumper and align bracket 
Take off bumper again 

Tighten bait (1). 

Tightening torque" 


Checking Impact Absorbers: 
Check that distance "A" Is 98 : 0.5 mm 
(3.858 + 0.020") atter repairing a car 
which was damaged In an accident. 





* See Specifications 


5119000 REMOVING AND INSTALLING 
CENTER RADIATOR GRILL 
SECTION 


Raise engine hood, 
Unscrew screw. 





Guide screwdriver (max, length = 
approx. 250 mm or 10" max, blade 
width = 6 mm or 0.315") on left and 
right sides through opening (1) and 
bore (2), 

Press down locking hook (3), while 
pulling the front pane! forward. 


View of Mounting Clips 


Instaitianon 
Clip on sides of radiator grill first 





Note 
Headlight assembly was removed for 
the picture. 


Bend up clips and top of front pane! 


forward Bend open retainers. 


Take off radiator grill 


Press down clips and take off front 


panel forward, 51.19 040 REMOVING AND INSTALLING 


SIDE RADIATOR GRILL 
SECTION 


Remove center radiator grill section 
see 51 13 000. 

Unscrew screws 

Take otf gril 





yj se sr088 
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51 13.905 REMOVING AND INSTALLING | 
REPLACING LEFT OR RIGHT 
REELING 


Remove roo! liner at front and rear «refer 
to 51 44 O41 and 51 44 043, 

Feemove let or right root liner section - 
reler to 51 44 042, 





Remove rubber plugs and unscrew screws, 
‘Loosen rear hose clamp (1) and pull the 
water drain hose oft. 











ress the water hose downwards and 
Unscrew the screw 
Roomove the root reeling 























a3 96) 























51 19.396 REPLACING LEFT OR RIGHT 
FRONT RAIN CHANNEL STRIP 


Removing 
‘Apply Special Too! $1 1 110 in the rain 
{channel and swing i upwards, 


auton’ 
Don't scratch the rain enannet (paint)! 


Push ine clips separately forward Into the 
‘cow! panel Arpilar), 


Open the rear door and unclip the plate 
(Cian, 


‘Open the tront door, pull the rain channe! 
sip forward slightly and pull upwards 
‘Off of the cow panel. 




















Sate tps oto rin cman! rp 
Aaya oiace damaged cps! 
87,6 5 4324 

















Instat: 
Install cis on the rain channel 

Clip Spacing Distances: 

1 = 42 mmm trom strip plate 

(Cepilan joint 

2/3 = 60mm 

4/5/65 195mm 

7/8 = 6omm 

° = clips spaced uniformly 


Gap between the C:pilar plate and rain 
{channel srip: max. 0.2 mm, 


‘Apply the rain channel strip and clip he 
pillar plate in. 

‘Beginning atthe rear, press down on 
{he rain channe! strip unit snaps into 
the clips 
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5113965 REMOVING ANO INSTALLING 
PANEL ON LEFT OR RIGHT 
REAR ROOF PILLAR (C-Pillar) 

5113.366 REPLACING PANEL ON ROOF 
PILLAR (CPi) 





0001 opening 
‘and on side window partiatly 
Unetip C-piiar pane! 


Unctip (1) and itt out (2) back 
section, 








51 14.000 REMOVING AND INSTALLING 
FRONT BMW EMBLEM 


Lift out emblem carefully 





Replace plastic clip. t necessary 


ja Tevostat tepe, if necessary 
a Us ino, 





5114010 REMOVING AND INSTALLING 
REAR BMW EMBLEM 


Lift out emblem carefully 





Replace plastic clip. t necessary 
Use Terostat tape, if racenary 
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5114 110 REPLACING REAR MODEL SIGN 


“The model sign is cemented and cannot be reused. 
Coat a nylon string or garn with Tanside (89. dish washing detergent) and "saw through’ cost 
‘of eamant between trunk lid and modal sgn 

Remove residual cament on trunk lid with gasoline, 

‘Model signs may onty be installed at room temperature. 

Locate tape up to upper edge "and mark distances according to table 

‘Heat model sign to approx. 40... 60° C (105 to 120° F) and press on firmly 5 to 10 second 











tances in mm (inches 














BMW Models A 8 c ° 
520 | - 6351 58 (2.283) 16 (0.630) 18 (0,709) 26 (1.024) 
s24ed 21 (0.827) 18 (0.709) 26 (1.024) 
Note 


Model sign must be removed when baking paint at temperatures 
above 80° C (175° F) 
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51 16 026 REPLACING GLASS FOR 
MIRROR 


Insert screwdriver In housing opening 
(bottom) and turn the retaining ring, 


inlocked 
cocked 





Noto 
Unlocking and locking will be noticed 
strongly when turning the retaining 
ting, 


Heated Outside Mirror: 
Pull off flat male plug and connect It 
fon the new mirror gla 























te 


51 16 080 REMOVING ANO INSTALLING. 
OR REPLACING MIRROR 
ON INSIDE OF CAR, 


1. Connect mirror base on the mirror 
socket with an approx. 48° turn 

|2. Tum mirror base unit it engages on 

| the mirror socket. 
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5116... CEMENTING MIRROR BASE 
Material Requirements: 


Mirror base cementing repair kt” 
rier XW 775" 





1, Preparations: 


1.4 Cement at room temperature and make sure that In cold weather the window glass 
‘and base are brought to room temperature in the workshop long enough, in order to 





1.3 Thoroughly clean cementing surtace on glass and base with a clean shear woo! 
cloth and alcohol cetone and let sutace dry! 


Never use paint thinners! 








2. Primer Coat 


‘Apply colorless, diluted primer on surface of windshield intended for cementing 
‘with help of cation tips (O-Tips of something similar, 


[Air drying time: at feast 1 minute, max. + nour. 


3. Cement Coat 
3.4 Mixing Cement 


Cut off sealing tips on containers of cement and hardener using a knife. Make sure 
that both openings are equal In size, as otherwise there would be mistakes in mixing 








located between 





‘The sealing cap tor subsequent plugging of the double Injector 
‘both pistons of the injector. Break olf sealing cap, 








‘The required amount of ce 
fon the pistons. Tho mixing 
volume). 11s important that the same volumes of cement and hardene 
(increase size of openings it necessary), 





nt and hardener Is removed by applying light pressure 
to for cement and hardener is 110 1 (weight and 
removed 








Both components react chemically with each other, Thorough, Intensive and homo: 
{genous miaing Is a requirement for This reaction and for the quailty of cementing, 





Consequently both components must be mixed in such a manner, that there 
‘uniform, tree trom-reams mixture cole. 


+ Source of Supply: BMW 





3.2 Application 


[At 20 10 25° C the mixture has an application time (potile) of about 5 to 10 minutes. 
‘Apply a thin (approx. 0.5 mm thick) and unitorm coat of cement on the base using « 
‘spatula and press the base on the glass In such a manner, that the cement has good 
contact withthe glass over ihe entire surtace, 





Note 


‘The temperature for the hardening process should not be lower than + 18° C 





3.3 Fixing Bonded Parts 





Epoxide resin coments do not have an initia strength property. This makes the 
Nixing of bonded pants necessary (adhesive tape oF something similar). 

The pining and tng of bonded parts must be accomplished within the topie 
‘Check that the arresting button is positioned correctly on the mirror base, 40 that 
the mirror mounted later will be straight (long side of mirror base hexagon parallel 
to upper edge of window) 





3.4 Hardening of Cement 





Hardening speed depends on the ambient temperature. Consequently the mirror 
base must be tined with adhesive tape oF something similar for at least 3 to 4 hours, 
{Butjon on the mirror atthe earles! ater 12 hours. 


4. Working Hygiene 





‘Cement Is dangerous for health when vapors are inhaled oF through contact with the 
Skin. As is he case for al epoxide resins, sensitive persons might be contronted 
‘with 'an alergy tnrough contact with tno skin, 








It the product gots on the skin, wash off with water and soap Immediately 
Wit gets in an eye, rinse the concerned eye thoroughly in water and go to a 
physician 


‘Make sure that the room 
of cement 


welt venti 





10d and gloves are worn for the application 
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51.16 200 REMOVING AND INSTALLING 
CENTER CONSOLE 


Remove trim panel for dashboard at 
bottom lett 


Ms 

Remove rear seat center armrest ~ see 
Group 52. 

Lift out plate 

Pull off plugs. 


Unscrew screws. 
Remove center console, 


Ltt out plate 





Pull off plugs. 
Unscrew screws, 


Hf applicable, iit out cassette box and 
pull off electric leads for lighting, 


Lit tlm panel off of parking brake 
lever. 

Lift out piate (1). 

Unscrew screws. 

Lift out rear center console section. 


Unscrew screw. 
Lit out awiten 





Pull off plugs. 


Pull off plug. 
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51 16 360 REMOVING AND INSTALLING 
GLOVE 80x 


Litt out elips 





Uniock holders om lott and 1 
Lilt out glove box 





Instalavon 
‘Gurde in lock with tab facing forward, 


Installation 
‘Align and clip in glove box in closed 
(ahown removed in picture). 
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5121... REMOVING AND INSTALLING AND DISASSEMBLING FRONT DOOR 
OUTSIDE HANOLE COMPLETE WITH LOCK CYLINDER / INCLUDING. 
DESCRIPTION OF FUNCTION 


Electronic central locking (ZV) unlocks and locks all tour doors, trunk lid and, 
tank Nap. It can be Initiated from the locks of the front doors and trunk td, 


Central arresting (28) prevents the pulling up of catch buttons on the doors 
Central arresting (or double locking) Ia only possible trom the locks of both 
front doors, 





Three microswitches each are operated via the lock cylinder mechanisms of 
both front doors. 








34 51 160 


1 = Locking, the first microswitch responds. Key turned about 25° and the 
“Jocking” function is activated. 

R= Catch, Intermediate po: 
responds, Key tured about 45° and the “arresting” function Is 

activated, 

‘Arresting, key turned about 85°. 

Unlocking, the second microswitch responds again. Key turned counter 

clockwise about 25 and the “unlocking” function Is activated. Key can be 

pulled out only In position "o. 











5. = Mechanical locking, key turned past noticable resistance to position 


Unlocking or Locking Mechanically 


Both front doors can be unlocked or locked mechanically In case of faults In 
the central locking system or failure of the car's battery, 





Noto 


IW locked, only the tront passenger's door of cars produced after 9/89 can be 
unlocked mechanically 


1451 161 





Mechanical unlocking, door handle lifted and key turned past noticable 
resistance to position "4" (about 110°) 





{about 110+). 


51-21/2 


SYNCHRONIZATION OF LOCKS: 





‘Synchronization of the lock Is necessary i the locking system is" 
‘The locks are “asynchronous”, It for 





cample: 
~The ck ofa door in an activated locking system was unlocked mechanically (ony 






pos 
The locks 
duced since 9/89 central locking with an opened driver's door is possible, without 
making the locks "asynchronous"), 





3451161 





Synchronizing Locks ((only stl possibie on the front passenger's door of vehicles 


produced since 9189) 





= Lock the locks mechanically (double-lock) by turing the key beyond noticeable 
resistance Into position (5) {approximately 110° 
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Caution! Installation note: 
Pall in catch with special too! $13 190 

‘The lock cylinder can only be removed and 

Installed with the main key! 





Installation note: 
Check function 
refer to 5126 


Remove door trim panel at tron, 


refer to 8141 000, 
Close door window 


Caution! 
For nately reasons, disconnect plug connector 
from window regulator motor 
Ltt out covering 
Push forward catch with special too! 51 3190, Release screw. 
q Release nut with too! 51 2070, 
Note Litt out complete door handle 
‘Secure handle finisher pane! to prevent it \,| 
dropping. 


Installation note: 
Ensure the rubber sal Is titted correctly, 
Press handle finisher panel against body, 





Lit out retainer 
Detach linkage 


Instatation note 
Footary latch in position “closed, lock in 
position “closed 








Disconnect plug connector 





Instatation note 
Formed plug connectors only ft in mating 
socket 











ih the retainer back, 
Pull the plug of. 





Unscrew the 
Remove the metal panel, 








3431 08 





1 

2 
3 
4 





View of Door Handle Assembly 





(door lock heater) 
5 = Central lock drive 
(baste setting about the center of the 
slot) 





‘Open the phig receptac 
Disconnect the plug, 





1 = Door lock heater microswitch 
2 = Door lock heater 





Instatation 
Check for correct seating ofthe tocking 
hooks, 
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Caution! . Disassembling Lock Cylinder 
Clamp has strong spring force. Insert the master key ito the tock cylinder. 
‘Wear protective goggles. 





Noto: 
Correct removal and instaltation ot the lock 
Cylinder are onty possible with the master 
Key! 


‘Lin the clamp out. 
Remove the microawntch 


Important! 
‘Don't damage the notched pin and bore, 
Press the notched pin out using & pointed 
pliers (don't knock it out!) 








[ 


Squeeze the lock cylinder together (aight 
tension) 





Lun tne clamp out 
Riomove the mcroswitch together withthe 
housing 


instalation 
Microswitches are marked with 
Lor let oF 
=O torright 








Lin the cam sleeve oft carefully 30 that the 
‘Spring remaing In the cam sleeve 


Romove microswtch 


3251178 


Unscrew screws. 
mine drive out 


Instaiation 
Insert the cam sleeve correctly 


Instatiaton 
Adjust drive -reter 10 51 26 
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ec 





aesiore 








Insert ine spring correctly 


Lin the complete emergency unlocking 
‘mechanism off ofthe tirkage and do not 
‘laassomble futher If possible, 





Note 
The emergency unlocking mechanism is 
nly installed on the tront passenger's side 





‘of vehicles produced since 9:89, This emer 
Gency unlocking mechanism is then a 
Single component which cannot be dis- 
assombied. 


instalation 
‘Assemble the emergency unlocking mecha: 
‘ism In normal position, 


1+ Normal position 
2 5 Emergency unlocked positon 





Instalaion 
AAgjust groove (1) tothe center of opening 
@. 

The latter (L for lft oF R for right) on the 
washer faces Up, 


2451 002 


aosiier 





Instatabon 
Install the eateh In such a manner that the 
wedge tip points away trom the spring ike 





Instatabon 
‘Assemble the emergency unlocking 
‘mechanism 





Lin the steave out caretuly 


Instatation 
Install he sleeve with tongue (1) facing up 


Pull the lock eylinder out ca 





fully. 


Installation 
Push tne key rt 
Push the lock cytinder in coms 
hold W 19 unt the notched pin 
Into the cam sleave, 





ner down using a pointed 
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ban <4 
Wen 
| [am 





Hold the spring and ballin position with 
grease" 
Check for correct seating of the ball and 








When using a repair kt lock cylinder, the 


‘ld tumblers must be used as samples. 
‘Take the tumbler out ofthe old lock cyl 
‘der and note the stamped number. 





ther with new 3 
Proceed In the same manner with the 
remalning tumblers. 


+ Source of Supply: BMW Pans 





5121 003 REPLACING LEFT OR RIGHT 
FRONT DOOR STRIKER 


Mark the installed position of he door 
siriker with 9 pencil 


Important! 
Prevent the threaded pl 
from falling down, 


inthe B-piar 





Unscrew screws and remove the door 
sirker 


Instatation. 
Tightening torque" 


Disconnect the plug. 


Installation 
Check the switch 


Switch opened = contin 
Switch pressed = break. 





instalation 
‘Screw the door striker on lightly and align 
with the door lock 


Installation 
‘Adjust the door striker that the outside sur. 
{ace of the closed front door is 1 mm fur 

Fut than the outside surtace of the rear 
Soot. 
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22 5199] 





51 21.090 REMOVING AND INSTALLING 
REPLACING LEFT OR RIGHT 
FRONT DOOR LOCK 


Instatation 
(Check hinction 





Remove front door trim panel «rater 0 
51 41 000. 


Raise the door window. 





‘auton! 
Disconnect the power window motor plug 
Inthe interest of satety, 


oll the lower window guide out of the 
window guide rll 

Unscrew screw. 

Pull the window guide ral downw: 








instalation 
[Atiach the window guide rail at top in the 
‘pening of the door panel with the hook: 
Check Tor correct seating 





Remove the retainer 
Disconnect the linkage. 


instalation 
Rotary latch in “locked position and tock in 
“lockes™ position 


Pull the rubber door seal off partaly, 
Unscrew screws. 
Remove the door tock 








Instatation 





‘Source of Supply: BMW Parts 
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5121 280 REMOVING ANO INSTALLING 
FRONT DOOR RETARDER 


Remove tront door trim panel - 
51 41 000. 





Caution! 
Disconnect tne power window motor plug 
Inthe interest of safety 





Unscrew the lockpl 
Drive the pin out upwards, 





Un tne rubber cover out, 
Unscrew screws and remove the door 
towards the Inside 





Lubricate the door retarder with grease’ 





* Source of Supply: BMW Parts 
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66 10 ... REMOVING ANO INSTALLING 
INFRARED RECEIVER 


6610... REPLACING BATTERIES FOR 
INFRARED SENDER 


Fold the key out 
Unscrew screw 


Pull the receiver out. 





Disconnect the plug 
Swing the cover out 








Unscrew screw, 
Rlomove batteries, 


Installation. 
Ingen the batteries correctly, 
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int tr t snes nana mano sp 
nat pas nearer 
Patt oC d pe 
ar arene 
Se et tet 
seat 





66.10... REMOVING AND INSTALLING. 
DISPLAY UNIT 


Unscrew screws. 
Rlemove ventiation gi. 


Disconnect the plug. 
Unscrew screws and it the dlsplay unit 
out 
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nino nevacncuoneme BOE esi 
nat ey | Meee entre ie 
irisccenines 





— 3 Inst 
q Tightening torque 


Disconnect plug, 


Instatation 
Check switen, 





Switeh opened = power tlow 
Switeh pressed = interruption 








Instaltation 
‘Screw on door striker only finger tight and 
align with doot tock 
o 
vo 
v 3251076) + Relerto Specitications + Reter to Specitications, 
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iesteer, 





5122090 REMOVING AND INSTALLING 
LEFT OR RIGHT REAR DOOR 
‘Ock 








$142 000, 








iaconnect plug on power window motor 
Inthe interest of safety 


Unscrow screw 


Lum out clip. 
Disconnect cabie, 


Unscrew screws. 
Remove lock 


instalation 
Tightening torque" 





+ Roter to Specifications 


—_ 


24 51008 


Lubricate door lock with grease" 
Check tunetion 


“+ Source of Supply: BMW Pans 
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51 22 170 Removing and installing or Instatation note 
replacing outer handle of ull in catch with special toot 51 3 190 
left or right rear door 

Installation note: 

Check function 

Remove door trim panel, refer to $1 42 000, Aes, 

Caution! . 

For satety reasons, disconnect plug connector 

trom window regulator motor. eo 


Release screws and remove outside handle 





Lut out covering 
Bush forward catch with special tool St 3 190 


Note 
‘Secure handie finisher panel to prevent it 
ropping 


Installation note 
Check handle finisher panel is fitted correctly 
and press against body, 
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5122200 REMOVING AND INSTALLING 
OR REPLACING LEFT OR 
RIGHT REAR DOOR 
RETAROER 


Remove door trim panel - reter 10 
514" 000, 


Caution! 


Disconnect the power window motor plug 
Inne intorest of satety 


v 


Ln out rubber cover 
Unscrew screws and remove door retarder 
towards the Inside 


Lubricate door retarder with grease" 
f 
\ 
! 2251087] “* Source of Supply: BMW Parts 












































24... ADJUSTING TAILGATE 
(Touring) 





ate gas pressure props - reler 
1051 24.300, 


Raise tho taligat, 


LU the plate out towards the rear, 


Unscrew left and right screws 


‘Adjust the tailgate to have equal size gaps 
fon the left and right sides and be tush 
with the body, 


51.24 004 ADJUSTING TAILGATE LOCK 
(Touring) 


‘The following parts must be removed of 
disconnected: 


Requirement —taligate adjusted correctly, 


= Tatigato lock lower section (adjust) 
= Stop pads 


51-24/2 


51.24 040 REMOVING AND INSTALLING / 
REPLACING TAILGATE LOCK 
‘AND LOCK SHACKLE 
(Touring) 


The following parts must be removed or 
disconnacted 


Taligate lock (adjust) 
Taligate rim pane! (remove) 
Lock upper section 

‘Operating rod 
Microswitch 

Drive motor 

Taligate lock lower section 








51 24.040 REMOVING ANO INSTALLING. 
REPLACING TRUNK LID LOCK 
‘ANO LOCK SHACKLE 


Instaiabon 
Check tunction, 


Pull the trim panel off partial. 


Unscrew screws. 


Disconnect the linkage, 
Disconnect the plug. 

Ln the trunk tid lock out (removed in the 
pleture) 


instalation 
W necessary, eliminate the linkage play by 
turning the bait socket 











‘Agjunt the lock shackle by sliding It n the 
slots 


‘Adjust the rubber pads by turning them to 
have the trunk tld bear on them with slight 
preload, 


Checking 
The top surtace 
be in the same plane 
side panels 
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51.24 140 REMOVING AND INSTALLING. 
REPLACING TAILGATE WIN- 
‘DOW LOCK (Touring) 


The following parts must be removed ot 
disconnected: 





= Microswitch 
































51 24.300 REMOVING AND INSTALLING. 
REPLACING LEFT OR RIGHT 
GAS PRESSURE PROP FOR 
TAILGATE (Touring) 


‘Open the taigate window. 
Remove rubber pads (1) nd unscrew the 


‘crows, 
Remove the plate upwards. 


Raise the taligate, 
Unscrew screw (1) on the side and remove 
the plate 


instalation 
Replace damaged clips I necessary 


Remove the spring retainer. 
Lin the gas pressure prop out 


Unscrew screw and remove the gas pres: 
sure prop. 
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5124321 REMOVING AND INSTALLING / 
REPLACING LEFT OR RIGHT 
GAS PRESSURE PROP FOR 
TAILGATE WINDOW (Touring) 


‘Open taligate window, 
[Lit out rubber pads (1) and unscrew 


screws 
‘Lim out pane at top, 





Instatiaton 
necessary, replace damaged clips 


Loosen wite strap (1), 
Unetip the clip towards the inside and 
remove the holder 


Push the hose aside siighty. 
Unscrew sctews and remove holder 


Instataton 
Route the hose correctly, 























Pull off retainer (1), 
Pull oft gas pressure prop (2) 


‘Siige Special Too! 51 2 120 over the gas. 
Dressure prop withthe siot at bottom, untit 
the mark Is aligned with the pin 


Push ine rear end of the specia! too! down 
to unelip the gas pressure prop, 


fes8ure prop (1) Into the 
pul on rubber grommet (2), 





anon 
ran pew gs ressuce prop one nie 
‘and pull of installing rod carefully. 
Check tor correct seating of rubber grom- 
‘met (2) 








51-26/ 











5 


51.26... CHECKING FUNCTION OF 
LEFT OR RIGHT FRONT 
DOOR OUTSIDE HANDLE 
WITH LOCK CYLINDER, 


Note. 
‘The various functions 
checked Insot 
equipment Is Installed in the c 






Turn on ignition. 

Lower all windows. 

Open the power sun root. 

Turn off ignition. 

Unlock and lock driver's door. 

Lock all other doors, trunk lid and tank 
lap. 


Lock doors ~ key position (1). 
Double-lock doors - kep position (2) : 
(loud ellek heard twice). Catch buttons \ y 
Cannot be pulled up and burglar alarm 

set 
Unlock doors - key position (3), burg 

‘alarm Is unactivat 
Check unlocking of tank flap and trunk 
{id, Insofar as the trunk tld lock Is not 
{in “double-locked" position (2) (also 
‘eter to checking function of trunk tid 
lockilock cylinder), hesn 
Unlock door manually ~ position (4), 











Lock door manually (Includes synchro 
nization of the locking system) ~ key 
position (5): 


‘Switch on door lock heating and inside 

light delay by 

') locking doors again, 

'b) waiting at least 35 seconds after 
locking and 

¢) lifting the door handle 
seconds - the Inside lig 
switched on and off again atter 
about 5 seconds. 





oor lock heating Is switched on for 
‘about 40 seconds. It can be switched 





activated only 3 times within 10 
minutes. Interlocking Is activ 
16 minutes afterwards, but this can be 
cancelled by unlocking and locking the 
car. 





Check heating of lock cylinder with a 
thumb, rechecking door lock heating it 
necessary. 





Note. 
Door locking heating and inside light 
delay can only be operated {rom the 
driver's door lock. 


‘Operate the comfort closing of power 
windows and power sun root by 
holding the key In position (1) oF (2). 





Check locking of trunk lid and tank 
tap. 
Noto: 


‘See Group 51 Test Pian In case of 
faults, 
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34581 164 


5126... CHECKING FUNCTION OF 
TRUNK LID LOCK/LOCK 
CYLINDER 


Lock ~ key position (1), 
Double-lock ~ key position (2). 

Trunk ld remains locked, if door lock 
8 unlocked, 

Unlock ~ 





¥y position (3) 


Noto 
Refer to Group 51 Test Pian in case of 
aul 








5126... CHECKING ADJUSTING OF 
CENTRAL LOCK DRIVES. 
FOR FRONT AND REAR, 
DOORS 


Lower ail windows. 
Close all doors, trunk lid and tank flap, 
Lock and doubie-lock doors ~ key 
position (2) loud click heard twice), 








‘Move catch button on each door up 
and down, 


Central lock drive Is adjusted correctly 
there Is slight play. 

A play of more than § mm (0.197") is 
excessive, 


Unlock doors. 


Noto: 
‘Adjust pertinent central lock drive In 
‘case of deviation ~ see 51 26 


2 


a4 51 164 


51.26... CHECKING ADJUSTMENT OF 
CENTRAL LOCK ORIVE 
FOR TRUNK LID 


Lock car trom the trunk Ild lock ~ key 
position (1) 

Note switching point, marking It on the 
lock cylinder It necessary, 

Unlock car ~ key position (3). 

Note switching point, marking It on the 
lock cylinder It necessary. 





lock drive 
11°" (switching points 1 and 3) 
‘symmeiric to position 0 (key position: 
ed perpendicularly). 





Note: 
‘Adjust central lock drive in case of 
deviation ~ see 51 26 . 
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51.25... ADJUSTING CENTRAL LOCK 
DRIVE OF LEFT OR RIGHT 
FRONT DOOR 


Requirements: 
Use master key. 

Locking system Is synchronized ~ see 
5121 





Close door window. 
Remove door trim pane! ~ see 
51 41 000, 





Pull off plug on power window motor 
In the Interest of safety. 


Loosen central lock drive screws. 





Tum striker (0) to closed position 2 
(2nd eaten) 


1 = Opened 
2= Closed 





Double-lock car on the opened door ~ 
key position (2) (loud cllck heard twice) 











forward without force until there is. no 
play. 

Tighten screws of central lock drive in 
this position. 


‘Tightening torque = 2.Nm (1.5 f. Ibs.) 





Unlock ear ~ key position (3) 


Lift door handle and turn striker back 
Into opened position 1 with a pencil or 
something similar. 


1 = Opened 
2= Closed 





Check function. 
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51.26... ADJUSTING CENTRAL LOCK 
DRIVER OF LEFT OR RIGHT 
REAR DOOR 


Requirements: 
Use master key. 

Locking system Is synchronized ~ see 
5021 


Close door window. 
Remove door trim panel ~ see 
51 42 000. 


Caution! 
Pull plug off of power window motor in 
the Interest of safety, 


Double-lock car from lock of driver's or 
front passenger's door - key position 
(2) (loud click heard twice), 





Compress central lock drive and pi 








‘down without force unl there Ia ho 
play. 

Tighten screws of central lock drive in 
{his position, 


Tightening torque = 2 Nm (1.5 ft. Ibs.) 


‘Check tunetion. 





51.26... ADJUSTING CENTRAL LOCK 
DRIVE OF TRUNK LID 


Requiremer 
Use master key. 
Locking system Is synchronized ~ see 
5121 





Raise trunk ti. 
Liftoff trim pane! partially 


Turn key In trunk lid lock (lock 
cylinder) to "double-locked" position 
(2) ~ key horizontal 


Remove key. 


Important! 
Don't leave the key In the trunk! 


51-26/6 


Loosen screws of central lock drive. 








Pull central lock drive to the left (away 

from the lock) without force until there 

Is no play, 

Tighten screws of central lock drive in 

this position, 

Tightening torque = 2 Nm (1.5 ft Ibs). 
e ‘Cheek function. 
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51 26 000 REPLACING SWITCH FOR 
LEFT OR RIGHT FRONT 
DOOR LOCK (CENTRAL 
LOCK DRIVE) 


Remove tront door trim panel ~ see 
51 41 000, 

Caubon! 

Pull off plug on power window motor 
‘In the interest of safety 

Instalanion 

‘Adjust central lock drive ~ see 

5126 


Pull back retainer. 
Lift out plug. 


Unscrew screws. 
Lift out drive. 


Instataton 
Check for correct seating of linkage on 
the drive (shown removed). 








51 26010 REPLACING SWITCH FOR 
LEFT OR RIGHT REAR 
DOOR LOCK (CENTRAL 
LOCK DRIVE) 


Remove rear door trim panel - see 
51 42 000, 

Caution! 

Pull off plug on power window motor 
In the inter 

instalation: 
Adjust cent 
51 26 








Pull back retainer. 
Lit out plug. 


Unscrew screws, 
Lift out drive 


Instatation 
Check for correct seating of drive on 
the striker (shown removed) 
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51 26020 REPLACING SWITCH FOR 
TRUNK LID LOCK 
(CENTRAL LOCK DRIVE) 


Disconnect trim panel partially. 
Installation 


‘Adjust central lock drive ~ see 
5126 


Disconnect linkage, 





451101" 





Unscrew screws. 
Remove drive. 
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51.31 ... Notes on window installation 


‘The windshield and rear window (also rear side windows on E34 touring) are cemented (positively 
locked) withthe body. This improves the torsional strength of the vehicle, The mounting 
Brocedure described in the following must be complied within order to guarantee correctly 
Cemented windows 

Two diferent repair cases are described, 


1, When replacing the windshield of rear window. the retaining clips of the ornamental trim 
frame are already titted on the window gla 





2, When removing and installing the windshield or rear window, the retaining clips of the 
‘ornamental rm strips must be fitted by hand 





Note: 
When using SikaTack - Ultrafast (hot treatment) the cement cartridge must be heated 10 80°C for 
‘one hour in a cartridge heating oven” 

Betore placing cartridge in oven, pierce aluminium cover at rear end 





Removal: 


‘The coment beading ofthe window glass is cut through with an electric cutting tool with an 
conciating blade" without damaging paintwork around the body aperture. protective goggles and 
gloves must be worn when cutting out windows. 

aintwork damage at the body aperture must be repaired with BMW EP prime filer Large 
damaged spots must be ground down to bare metal and coated with BMW EP prime filler (2K) 
(ayer thickness 20.40 m).1¥ complete build-up of paint finish is required in a visibie area, the 
prime-coated cement flange must be covered with adhesive tape prio fo application ofthe final 
oat of paint 














Preparing for assembly: 


Note 
When using SikaTack - Ultrafast (hot treatment) 

Belore applying. cement cartridge must be heated to 80 C for one hour in oven’ 

Sealed cement can be heated several mes and remain stable a 60 for approx. 10 hours, 


The window is coated with a UV-impermeable glass coramic material on the inside edges 10 
protect me cement beading. 





* Source of supply: BMW Parts Service 





‘PVC lip is applied over the entire circumference ofthe side window (E34 touring). Thi 
‘nave no irregularities which could disturb the application of the cement beading. 


lip must 


‘As the result of plastisizer dit in the PVC, the PVC coating must be treated as follows in the 
‘cementing area when replacing aside window (E34 touring) 





Roughen surtace with sanding paper, 220 grain size 

* Clean twice with 2-propanol (100 % alcohol) 

+ Drying time approx. 1 minute 

* Apply black primer 8001" (Gur: 

© Drying time approx. 15 minutes 
Use coment Sikaflex 255 FC or SikaTack - Ultratast” 





Coutiont 
The PYG coating on the side window (touring) must not be treated with Sika Cleaner 208° 


‘Thinly coat glass ceramic surtace of windshield or rear window with cleaner (Cleaner 208 repair 
‘itt, The primer must be allowed to air for atleast 10 minutes. Clean body aperture with 
2:propano! (100 % alcoho, available trom pharmacies). Only use the 1-component polyurethane 
‘cements approved by BMW (Sikaflex 255 FC for cold treatment or SikaTack- Ultrafast for hot 
{reatment)" To apply uniform cement bead to window, use cartridge gun (operated with 
compressed air or electric power)” 


Assembly: 


Caution! 
‘Assembly must be completed within 10 minutes otherwise the cement beading wi 
{hus preventing satistactory bonding, 

Betore it hardens, remove all cement residue with cleaner (Sika remover 206). While cleaning, do 
‘not press out the window glass again. Hardened cement can only be removed by machine 





form a skin 


‘The vehicle can be towed or driven without a windshield, rear or side window. 


A side window should be opened to prevent pressure building up In the passenger compartment 
wwhien closing doors. 


* Source of supply: BMW Parts Service 
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‘The coment hardens by means ofa reaction with air moisture at room temperature. The minimum 
‘hardening time Is achieved at 22°C and 38 % relative humidity, refer to table 

‘The vehicle must not be subjected to one-sided loads during the minimum hardening time (lor 
‘example having one wheel up on the kurb, workshop hoist etc). Park on level ground in the 
workshop, 


‘Cements and minimum hardening times: 





Coment ‘Minimum hardening tin Minimum hardening time with 
‘without front passengers front passenger s airbag 
‘airbag (vehicle can be driven) (countries without 
Compulsory belt regulation) 








Sihafien 285 FC* 4 hos 20 hours 
(cold veatment) 

SikaTock - Uitratast 2hours shours 
(hot treatment) 

Note: 


Inthe case of vehicies with ront passenger's airbag the vehicle can be handed over tothe 
Customer after the hardening time has elapsed (vehicle can be driven) dependent on cement 
‘withthe following warning 

Al passengers must wear seat belt after cementing windshield, specifying minimum hardening, 
time (rer to table, countries without compulsory belt regulations) 


* Source of supply: BMW Parts Service 


§1-31/3 


51.91 000 Removing and instal 
windshiels . 


Observe notes on cementing windows, refer to 
513 
Remove both wiper arms, reter 1061 61 100, 


ayout of windshield 


‘5 Omamental trim trame 
6 Headtining pane! 

7 Body 

Binner rear view mirror 













Only hot treatment with SikaTack - Ultrafast 
Bolore inserting cartridge in oven, pierce 
‘aluminium cover at rear end. 

heat cement cartridge to BOC for one hour in 


Ut out clips 
Remove covering 


Slide covering o one side, 


Lever out trim mouldings. 
Replace detective rim mouldings 1 necessary 
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necessary, resharpen knite blade with 
machine running , 


Fitenite blade on toot fj 


Caretully insert kno" between body and 
windshield 


Guide web ot knife parallel to windshiela 


Cut through coment bead 
to the windshield 





1 Body aperture 
2 Cement bead 
3 Kn 

4 Windshield 





* Source of supply: BMW Parts Service 





Cut through cement bead all round and it out 
windshield with special tool $13 010 


Cut ott old coment in body aperture down 0a 
thickness of approx. 0.8 mm. 


Cutoff old coment carefully with a general: 
purpose knife (sharp as razor blada) to avoid 
{damaging the paint finish inthe body aperture, 





Caution? 
Damaged paint finish must always be repaired 
to guarantee longterm corrosion protection! 
For this purpose, use BMW EP prime filler 
(xy 

Remove cement, sand out scratches, 
ible and touch up with BMW 








Large damaged spots must be ground down 
to bare metal and coated with BMW prime 

filler (2K) (ayer thickness 30». 40 m). 
‘complete bulld-up of paint fini is required in 
‘Visible area, the prime-coated cement flange 
‘must be covered with adhesive tape prior to 
‘application of the final coat paint 








* Souve of supply: BMW Parts Service 
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When re-using the windshield. 


Move cement residue on windshield with knife 


to approx. 0.5 mm. 


Caution! 


The BMW EP prime filler must be completely 


hardened! 


Coat windshield and body in area of bonding 


surface with primer (repalt kit 


Note: 
Drying time approx. 10 minutes. 


When re-using the windshield 
Fitelips by hand 
Pull off protective film trom adhesive strips 


Moisten adhesive fim in water to facilitate 
mounting 


* Source of supply: BMW Parts Service, 








Mark windshield corresponding to cutouts in 
trim moulsings. 
Conte of tim moulding cutout = center of clip 





Fitclip corresponding to marks 


Clip in ornamental moulding, 


Fit adjusting blocks (repair kit" \n body aper 


* Source of supply: BMW Parts Service 
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Note: 
By turning the adjusting blocks, 3 diferent 
heights can be set in stops of 15 mm. 








Insert windsniets in body aperture with special 
too! 51'3 010 and ft in position, 





‘Turn adjusting blocks until the windshiela 
teats evenly 





Lut out windshield with special too! $1 3010, 
Cutoff lugs on clips 








‘Open cartridge (rmpait kit, tn applicator 
{gun and screw on corresponding nozzle 


Note 
Note "use by” date of coment 


Wnacessary, produce a sample bead betore ce- 
‘menting, The cartridge must be perpendicular 





‘Apply coment band with unitorm advance teed 
paling rate 





Apply cement bead (1) all round windshield 
Maintain distance (A) to edge of windshield (2) 
Aas mm 


* Source of supply: BMW Parts Service 
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Carefully tt windshield with special too! 
1513 010 and press in position, 

Ensure even spacing between body and wim 
moulding 

Secure windshield in this position with fabric 
aonesive tape (e.g, Tosa), 





Length: 300 mm 
wich” 50 mm 


Caution! 
Belore it hardens, remove residual cement 
with Sika cleaner (remover) 208, 

Do not press windshield back out before it has 
hardened 

Hardened cement can only be removed by ma 
chine. 


Note: 
Leaks can be localized by spraying water 
Under the sealing lip oF By using an ultersonic 
leak detection device. The leaks can then be 
sealed off with the ad of a corresponding 





* Source of supply: BMW Parts Service 








5131 200 Removing and installing rear 
window 


The same conditions as for the windshield 
apply 10 the rear window 


Only hot treatment with SikaTack - Ural 
Betore inserting cartridge in oven, perce 
uminivm cover at rear end. 

nt cartridge to 80°C for one hour in 








Secure trunk lid to prevent dropping down and 
tach lt right damper 





Pull back trunk id as far ait wil go and pull 
‘ut rubber seal 





no tonger 
(0 pul forward the trunk ld 

Release screws and place trunk lid n luggage 
compartment 


Installation note 


Align and ft unk id in position, reter to 
v62 014 


Slide covering o one side and unclip otnamen: 


Ltt out clips and adjusting blocks 











a2 sioed] 


Unclip lett and right C-pilar trim panels to in 
‘ide, disconnect plug connectors trom interior 
lamps and remove Cpr trim panels by pull 
Ing forward 

Disconnect plug connector rom heated rear 
window and antenna, 


‘Slightly pull down headining 


‘Mask off trunk lid and body, 


The further procedure is identical to job ine 
structions 51 31 000 
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Instaiation note 
Carefully 11 rear window in position with spe- 
cial toot 51 3040 in conjunction with special 
tool $1 3010, Position the suction lifters at 
‘as possible on the outside, Attach positioning 
hooks (1) at bottom of rear window frame and 
Screw in knurled screws (2) unti dimension 
(A) set between the ornamental trim mould 
‘ng atthe top roo! joint and the body. Preten- 
‘lon rear window with belt. Check dimension 
(A) once again and correct it necessary 

Fit rubber seal at bottom 











Dimension (A) = 6 mm 


Layout of rear window cementing joint 
"Body 
2 Ornamental trim tame 
3. Rar window 


Dimension (A) = 6 mm 


Rear window 
Heaalining 

Body 

Ornamental trim trame 
Clip 

‘Adhesive tin 

Cement bead 





Caution! 
Ite rear window was destroyed, glass 
splinters must be cleaned out of the safety 
Delt automatic-locking retractor. 


Note: 
Leaks can be localized by spaying water under 
the sealing lips or by using an ultrasonic leak 
‘etaction device. The leaks can then be sealed 
‘using an appropriate nozzle (repair kit?) 


* Source of supply: BMW Parts Service 
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51.31 200 Removing and installing rear 
window (fouring) 


‘Open rear window. 


Unclip panel on ett and right and remove ad- 
hesive tape 

Installation instruction: 

‘Secure cable with adhesive tape. 


Lit out rubber grommet and detach plug for 
rear window heating, 


Installation instruction: 
Function test 


Untasten screws on left and right with special 
1001 51 2.110 and remove rear window. 9 


SSS 








i 











51 31 201 Adjust rear window (touring) 
Removing trim for trunk id, see $1 49 000, 


Prerequisite is that trunk Wd is correctly set. 


‘Open rear window. 


Unclip panel on left and right and remove ac: 
hesive tape 


Installation instruction: 
‘Secure cable with adhesive tape. 


Loosen screws on le and right sides with spe- 
ia toot 51.3110, 


10 


























nstatation Sat 


FIC sealing disk on lft and right sides be- 
tween retaining plate and rear window (rear 
window breakage). 

Adjust rear window. 

Tightening torque" 


* Reter to Specifications 





1 
" 143 


‘Adjust dimension (A) equally on left and right 
ses 


94 51041 
Dimension (B) underneath appr: 





Simm 





Tighten the screws, 
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51.31 200 Removing and installing rear 
window (touring) 


Open rear window. 


Unctip finisher on left and right and remove ad- 
hesive tape 


Installation note: 
Secure cable with adhesive tape, 


Litt out rubber grommet and disconnect plug 
connector tor rear window heating 


Installation note: 
‘Check function 


Release screws on left and right with special 
tool 51.3 110 and detach rear window. 





For tightening torque 51 31 182 


+ Roter to Technical Data 














51.31 201 Adjusting rear window 
(touring) 


Remove trim panel for trunk li, 
rater to 5149 000, 


Precondition, tur ld set correctly, 


‘Open roar window. 


LUnclip finisher on lett and right and remove ad- 
hesive tape. 





Installation note: 
‘Secure cable with adhesive tape, 


Release screws on le and right with special 
tool 513 110. 


Adjust dimension (A) evenly on itt and right. 
Dimension (8) at bottom approx. § mm, 


Firmly tighten screws. 
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‘Tightening to 
eck tape 08: rater 10 Group 61 





























+ Roterto Specitications 
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5191... REPAIRING STONE DAMAGE ON LAMINATED SAFETY GLASS WIND- 
SHIELDS (CLEAR OR TINTED GLASS) 


These instructions are meant for skilled workers, who are wel qualitied, work consck 
fentiously and accept full responsibility for their work Instructions ae limited 10 factory 
‘approved repair materials", repairing methods a8 well as associated tips 19 make the 
‘work easier: Instructions only describe general procedures. The aclual scope of work 
will have 10 be adapted 10 the degree of damage The repair is an economical solution, 
‘0 that optical impairment cannot be excluded Consequently repairing should only be 
‘carried out when ordered by the customer 














Conditions listed below forthe repairing of laminated satety glass windshields contorm 
‘with legislation in Germany. Always contorm with legislation valid in other countries. 
Important 


‘Only damage on outsige surtace of windahields may be repaired. Inside of window 
land plastic sheet must not be damaged in any manner whatsoever 





— Alepaiting shouts be carried out as soon as possible after occurrence of the dama 
‘The penetration of moisture oF dit must not be visible In the damaged spot 


— Impact spot cavitios must not exceed a diameter of § mm 


— Cracks leading away trom the impact spot must not be longer than 50 mm. They 
‘US not end In the rubber window irame or ornamental strip, 


Repairs must only be carried out outside ofthe told of vision (see sketch). Visibility 
{rough the repaired surtace must be clear, penetant for light and without distortion 
well as possibie. 





‘Contorm with working Instructions? 


* Source of Supply: BMW Parts 


240 mm 
290 mm 
Limited by wiped zone 
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51 31 ... Repairing stone chip damage on laminated safety glass windshields 
(clear or tinted glass) 





‘These repair instructions are intended for qualified skilled workers who work professionally, 
conscientiously and who accept full responsitilty for their work. These repair insinction 
‘estricted to 8MW approved materials (OUOBONO') elated tips to 
simpli the work involved. These instructions can onl ‘al procedure The 
‘actual scope of work should be adapted to suit the extent of damage, 

‘The repair constitutes a costetfective and fast solution although the final appearance may be 
limpaired. The repair should be offered to the customer on inspaction oF for used vehicles and on 
‘special customer request 








‘The conaitions listed below for repairing laminated safety glass windshields conform with 
legislation in Germany 
[Always conform with prevailing national legislation 


Caution! 


Cnty damage on outer surtace of windshield should be repaited Inside of window and plastic 
lm between inside glass and outside glass must not be damaged in any way. 


Repairs should be cartied out as soon as possible alter the damage has occurred. The 
penetration of moisture or dirt must not be visible in the damaged area 





Impact spot cavities must nat exceed a diameter of § mm 


Cracks leading away trom the impact spot must not be longer than 50 mm. They must not end in| 
the rubber weatherstrip or in the ornamental tam trame, 





Repairs must only be carried out outside the field of vision (reer to diagram). Visibility through 
the repaired surface must be clear, transparent and with minimum distortion, 


‘Note handling instructions! 


+ Source of supply: BMW Parts Service 











A =240mm 
8 290mm 
= Limitation by wipe zone 
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10 assume room temperature 
(20°C), neat tront shield trom inside 


‘cup on 
{thatthe damaged point (2) can be viewed trom 
the outside in the concentrating mirror rellec: 
tor) 


Using a marking too, remove al glass 
‘splinters from the impact point working trom 
{he outside 0 that a roughened surtace is ob- 
tained, 


Caution! 
Do not enlarge hole of impact point. 


‘Thinly coat suction cup of too! holder with got 





























Position ool holder (4) on windshield trom the 
Outside 80 that the opening (5) of the sputnik 
head (6)'s located exactly above the Impact 

point (2) 


First turn back knurled screw (7), Move lock: 
Ing lever forward and then back again (suction 
cup hols tem). 


‘Turn knurled screw (7) uni the feet (8) of the 
‘Sputnik head rest fiemly on the windshield (do 
‘Rot screw in 100 tight, this may cause tension 
nd crack the windshield). 


Screw cylinder (9) nto sputnik head (6) unt! 
‘rubber seal (10) firmly surrounds impact point 
{)0n the windshield and the feet of sputnik 
‘head (8) Just begin to lit a litle (do not screw 
{in too much, tension can occur, causing the 
windshield to crack). 
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Unscrew injector (11) out of cylinder (9), then 
‘screw into cylinder (9) rom above and check 
whether rubber seal (10) 8 positioned cen- 
trally above the impact point (2). 

Correct position it necessary, 


Open resin bottes and fill approx. 1/3 of the 
contents into the cylinder. 


Caution! 
30a resin botties immediately alter use and 
protect from UV tight 





‘Stir out any air bubbles in the filled resin with 
a wooden stick 


Screw injector (11) up to dimension (A) into 
the cylinder (slight resistance can be felt) and 
leave set-up tor approx. 5 minutes, 

Dimension (A) = mm 


Note: 
A pressure of approx. 16 bar is exerted inthis 
Position. While observing the impact point it 
‘Can be ween thatthe at at this point disap- 
pears slowly (indicated by black shadow) 




















Quickly unscrew injector (11) to dimension (8), 
Dimension (B) = 12 mm 


Not 
In this position, a vacuum is now ettective 
which “draws out” the remaining alr rom the 
Impact point. 





‘Once again screw injector (11) into eylinder up 
to.dimension (A) (sight resistance can be fet) 
and leave everything rest for several minutes, 
Dimension (A) = 5 mm 





Repeat this alternative pressure vacuum pro- 
cedure several times and then leave the injec- 
{or (11) for atime in an intermediate position 
between dimension (A) and dimension (8). 


Ni 
not ail aris completely removed, while ap- 
Plying pressure, heat up the windshield with 2 

ner Tor several seconds (nt too long, tens 
lon can occur causing the windshield to 
crack), Hold the flame as close tothe glass as 
Possible, but without touching it 








51-31/19 






































ssn 








Release knurled screw (7), swivel sputnik 
‘head (6) to one side and observe the repair 
‘point from the top and trom various angles in 





vel sputnik head (6) back over the impact 
point and screw in knurled screw (7) a8 be- 
ore, Repeat alternating pressure'vacuum pro- 
cedure 


Push locking lever forward and remove tool 
holier rom windshieta 


Allow one drop of resin to dip onto the impact 
point and cover with transparent fim. 


Note: 
Only place transparent im on impact point. 
Bo not press! 



































‘Mount UV lamp over repair point and press 
Into position (press suction cups one after the 


‘other. 
Connect UV lamp and allow resin to harden for 
approx. 10 minutes. 


Remove UV lamp, peel off transparent flim and 
‘scrape off surplus resin with a razor blade, 


Once again allow a drop ot resin to drop onto 
the impact point and cover with a place of 
transparent fim 


Caretully pass razor blade over transparent 
film 90 that surplus resin emerges trom the 
sides, 
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‘Once again mount UV lamp over repair point 
‘and press down firmly (press suction cups 
‘one atter the other). 

Connect UV lamp and allow resin to harden for 
approx. 10 minutes. 


Remove UV lamp, peel off transparent film and 
‘scrape off surplus resin about the repair point 
with a razor blade. 


Caution! 
Bo not scrape over impact point (2)! 





Polish repair point with a lint-tree rag and pol- 
Ish unti surface is clean and smooth 
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Note 
Rubber seal must base uniformly on the 
door window glass (10 prevent wind noise) 


51.32 184 ADJUSTING LEFT OR RIGHT 
FRONT DOOR WINDOW 


Remove front door trim panal ~ sae 
51.41 000, 





Door window must be parallel tothe window 
frame and submerged to an uniform dopth in 
the top window saa 





The window can be adjusted parallel to the 
window frame by adjusting the guide ral 


The door window is limited atthe top. 
by the adjustable stop 
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51 32170 REMOVING AND INSTALLING 
FRONT DOOR WINDOW 


Litt out omamental frame, 





Remove mirror - see 51 16 000. 
Remove door trim panel ~ see 
51 41 000, 


Instataton 
Adjust front door window ~ see 
51.92 154, 


Lower door window. Lift out rubber guide. 
Unscrew screws, 


Caution’ Litt off plate. 





Pull out retainer trom the side. 


Disengage window liting arms in 
slides. 


Lift out ornamental strip. 








Lift out window rec 
‘ornamental strip 


‘sea! and 





Pull out window glass from above. 


Instalation 
Insert window glass in guides on left 
‘and right sides. 





51-33/1 





Loosen screws; drill off rivets it 
applica 
Litt out complete window regulator, 


51:99 000 REMOVING AND INSTALLING. 
POWER WINDOW REGULA- 
TOR IN FRONT DOOR 





Remove tront door trim panel - see 
51.41 000, 


instalation: 
W necessary, adjust front door window 
= see 51 92 154, 


Instataton 
W applicable, replace drilled off rivets 

with M 6 x 10 screws, 6.4 washers and 
M6 hexagon nuts. 

Tightening torque = 9 Nm (6.5 tt. Ibs.) 


Lower door window. 
Lift out microswiteh, 
Pull off plug. 





Unserew screws, 


Pull out retainer trom the side. 
Take off gearbox/motor, 





Disengage window lifting arms in 
slides, 








51.34 154 ADJUSTING REAR DOOR 
Window 


Rlemove rear door trim panel ~ 198 
51 42 000, 


Door window glass must be parallel to the 
window frame and run into the upper 
‘window seal uniformly 











tothe 
ornamental frame by adjusting the guide 
rails, 


Door window gas is limited at the top by 
an adjustable sop, 


Note 
FRlubber seal must bese uniformly on the door 


a window glass (to prevent wind nove) 








5134171 REPLACING LEFT OR RIGHT Unscrew screws. 
REAR DOOR WINDOW Ce 





~ 
Remove door trim panel - see 
51 42 000, 
instalation 
MW necessary, adjust rear door window — 
= see 5134154, 





Lower door window. Litt off ornamental strip, 
Caution! 

Pull off plug on power window motor 
In the Interest of safety. 


\ 
/ 


Pull out retainer trom the side, = 






Disengage window liting arms In the Litt off window recess seal 
slides. 
Instatanon 


MW necessary, replace clips 


Litt off plates (1 and 2) Litt off piate 


Pull out window guide. 








sen 
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Unscrew screws 





/ 32 91098 


Instatation 
Coat rudber seal (1) with a lubricant for 
rubber parts. 

Engage and press down plate, 


Pull out window glass trom above. 


Instatation 
Insert window glass In guides on the 
lett and right sides. 




















51 34191 REPLACING WINDOW FIXED. 
IN LEFT OR RIGHT REAR 
DOOR WINDOW FRAME 


Remove rear door trim panel - see 
51 42 000, 

Remove ornamental strip. 

Lift out ornamental strip on outside. 


Litt oft frame (1). 
Liftoff plate (2) 


Noto: 
Clips (1) on the rubber blocks of the 
‘window rubber frame have a tab (2) on 
‘one side. These tabs of the cllps en- 
‘gage In openings In the door frame. 


























Apply tip of Special Tool 1 3 180 on 
the edge of the cilp from the Inside 
‘and press in cllp firmly. In 80 doing 

Jupport the tool on the window at (A) 
land press out the window glass In this. 
manner. 





— Showed Removed — 


Apply the same procedures on the re- 
Nd press out the win- 





Instataton 
Rub In rubber frame with a lubricant” 
‘and let clips on the rubber frame en- 
‘gage In the openings of the door frame, 


+ Source of Supply: HWB 
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51 36 070 Removing and installing rear 
left or right side window 
(touring) 


Note information on mounting windows, refer 
wostat 


Remove outer window cavity cover strip, 
to 5137 240, 

Remove inner window cavity cover strip, reter 
tot 37 261, 

ynove Outer trim tinisher on Cilia, refer to 
"3365 








Only not treatment with SikaTack  Uitratast” 


Belore inserting cartridge in oven, pierce 
Heat coment cartridge to 80 for one hour in 
cartridge oven’ 











Only LM sce with side window antenna 
Disconnect antenna plug connector (1), 


Version, anti 





9 system with interior protec: 


Disconnect plug connector (2). 
Necessary, secure cable with cable ie to 
side window 


* Source of supply: BMW Parts Service 











st 0459 


Completely remove adge protective strip of 
‘ide window and mask of this area with fabric 
adhesive tape. 





Only with side window antenna: 


Mask off antenna wires with fabric adhesive 
tape (1) (isk of damage) 





Fit straight knife blade with aglustable setting 
roller on tool” and sat dimension (X), 


Top trom ¢-pil 
imension (x) 


0 Depa 
28 mm 





Front trom top to bottom of Cpa 
Dimension (x) = 38 mm 


Carefully insert kite” between body and side 
window weatherstrip at top of Cpr 
Guide web of knife paalle! to side window 
‘weatherstrip. 

Cut through cement bead as close a8 possible 
to body aperture 





Note 
When cutting, ry not to damage the spacer 
knobs on the PVC coating 
they are damaged, the utmost care must be 
taken during installation 


* Source of supply: BMW Parts Service 
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j) Cuttnrough cement bead trom top of Cpilar 


down and then up tothe D-pila. 


Lit out side window with special too! $1 9.010. 
Carefully cut through cement bead at the bot- 
tom with a scalpel (surgical knite) or with keite 
blade (11 mm long), 


Cut off remaining cement in body aperture 
down to a thickness of approx. 0.5 mm, 


Cutoff old coment carefully with a generat pur- 
pose knife razor sharp) in order to avoid da. 
‘maging the paint finish in the body aperture, 














The remaining cement (1) must be cutoff lush all round with the PVC web (2) Height of PVC wets 
(2) with respect to PVC coating al round (without cement) Is approx. 35 mm, 

Height of PVC web (2) 1 side window (3) 8: 

(4) top appro. 

(8) vertically 
{C) bottom a 
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Caution! 
‘Damaged paint finish must always be repaired to guarantee longterm corrosion protection 
Remove residual cement. Sand out scratches in areas not visible and touch up with BMW EP 
prime tiller (2K). 


Large damaged spots must be ground down to bare metal and coated with BMW EP prime filer 
(2K) (ayer thickness 30... 40 m). 
‘The BMW EP prime Iilor must be allowed to harden 





(A) Applying cement on existing coment bead 
‘Coat residual cement bead on side window and body aperture with cleaner (Cleaner 205") 
Drying time approx. 1 minute 


(0) Applying cement on PVC coating (only whare old coment bead peeled oft 
’As the result of plasisizer drift inthe PVC, the PVC coating on the side window must be 
{weated a8 follows in the cementing aren: 


Roughen surtace with sanding paper. grain size 220 
Clean twice with 2-propanot (100 % alcohol, available rom pharmacies) 
Drying time approx. 1 minute 

‘Apply black primer $001 (Gurit Essex) 

Orying time approx. 15 minutes 


Clean body aperture with 2-propanot 
Drying time approx. 1 minute 


Caution! 
The PVC coating on the side window must not be treated with Sikatlox Cleaner 208 





Fit C-pilar finisher (1) n woatherstrp. It 
necessary, secure antenna wire (2) and wire 
{or interior protection (3) with adhesive tape, 


* Source of supply: BMW Parts Service 

















Osu > 








‘Secure special too! 51 3 010 6n outside of win- 
oom. 


Note: 
Moisten suction surtaces. 


Remove outer window cavity cover strip, for 
this purpose, place side window in body ape 
ture (without cement) and align 


Cut nozzle to size 
Application on PVC coating 


(A)=6 mm 
(8)= 11. 12mm 





‘Application on old cement 


(As 6mm 
(8)=8mm 


Note. 
‘To apply unitorm cement bead, use cartrige 
piston" (operated with compressed ait oF ec: 
‘We power 





[Note “use by" date of coment! 


MW necessary adjust the height of the coment 


‘bead in the case of eight aitferences of the 
‘ld cement by varying the application speed, 


* Source of supply: BMW Parts Service 
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| ‘Mask off bottom of body aperture with an ap- 
| rox. 10 mm wide (thin) rip of masking tape 


necessary, produce a sample bead before co- 
menting, Cartridge must be perpendicular to 
side window 














The cement bead (1) should be started at the bottom rear corner of the window. 
Apply cement bead (1) al round side window (in one operation without stopping). 


Maintain distance of approx. 1 mm to PVC web (2), 
Join bead at joint with wooden spatula, 


* Source of supply: BMW Parts Service. 


Installation note 
Connect valve (1) for window antenna, 


Using special too! $1 3.010, place side window 
in body aperture, fit in position and secure 
‘with fabric adhesive tape 

necessary place polystyrene (1) on bottom 
trim moulding 





Tie back cable 2) (rating noise) on vehicles 
‘without interior protection facility 








Firmly tighten screws of Cilia finisher and 
heaps, 











Note: 
Leaks can be localized by spraying water 
‘Under the sealing ips oF by using an ultra: 
Sonic leak detection device’, Leaks can then 
be sealed with the aid of an appropriate nozzle 
(repair kt 








+ Source of supply: BMW Parts Service + Source of supply: BMW Parts Service 
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51.96 075 Replacing rear tet or ight 
side window (touring) 





Note information on mounting windows, refer 
0513 


Remove outer window cavity cover stip, reer 
to 5137 240, 

Remove inner window cavity cover strip, 
105137 261, 

Remove outer trim finisher on Cpl, rter to 
5119 365, 





Only hot treatment with SikaTack - Ut 
Bolore inserting cartridge in oven, pierce 
aluminium cover at rear end. 

Heat cement cartridge to 80 for one hour in 
cartridge oven" 





Only LM soe with side window antenna 
Disconnect antenna plug connector (1), 


Version, antithelt system with interior protec: 
tion: 


Disconnect plug connector (2). 


necessary, secure cable with cable ie to 
side window. 


* Source of supply: BMW Parts Service 


























Completely remove edge protective strip of 
side window 


Mask off body and outer trim moulding all 
round side window 


Cut of PVC coating with knite blade (razor 
sharp) along top trim moulding, 


Fit knite blade” (24 mm) long on toot 

uly insert knife” between body and side 
Guide web of knife paalie! to side window. 
Cut through cement bead as close a8 possible 
10 reat window glass 








Cut tough cement bead, 


* Source of supply: BMW Part Service 

















Li out side window at top with special too! 
'51 3.010 and carefully cut through cement 
‘bead with general purpose knite (razor sharp). 


Cut off remaining cement in body aperture 
‘down toa thickness of approx 0 mm, 


Cut ot residual coment caretully with a 
‘General purpose knife (razor sharp) in order to 
‘avoid damaging the paint finish in the body 
‘aperture 








Caution! 
‘Damaged paint finish must always be repaired to guarantee longterm corrosion protection. 


Remove residual coment. Sand out scratches in areas not visible and touch up with BMW EP 
prime filer (2 K) 


Large ‘spots must be ground down to bare metal and coated with BMW EP prime filer 
(2K)" (ayer thickness 30. 40 m). 
‘The BMW EP prime filer must be alowed to harden 


Clean body flange with 2-propanol (100% alcohol) (drying ime approx. 1 minute) 


{As the result of plastsizer dit in the PVC, the PVC coating on the side window must be treated 
28 follows in the cementing area: 


+ Roughen surtace with sanding paper, grain size 220 
= Clean twice with 2-propanol (100% alcohol, available from pharmacies) 
+ Drying time approx. 1 minute 

‘Apply black primer 5001 (Gurit Essex) 

Drying time approx. 15 minutes 


Caution! 
‘The PVC coating on the side window mus 


ot be treated with Sikaox Cleaner 205 


Fit C-pllartnisher (1) in weathersiip. 
necessary, secure antenna wire (2) and wire 
for interior protection (3) with adhesive tape 


* Source of supply: BMW Parts Service 
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Secure special 100151 3.010 with joint) on out: 
side of window. 
Secure special too! 51 300 without joint) on 
Inside of window. 





Note 
Moisten suction areas. 


Cut nozzle to size, 


Application on PVC coating 
(y= 6mm 
(B)= tt 12mm 


Note: 
To apply uniform cement bead, use cartridge 
piston’ (operated with compressed at or elec- 
‘wie power. 


Note: 
Note "use by” date of cement! 


lug at pila (required 
ing se window) 





necessary, produce a sample bead before co- 
‘menting. Cartridge must be perpendicular to 
side window. 


* Source of supply: BMW Parts Service 














‘The coment bead (1) should be started atthe bottom rear cormer of the window. 


‘Apply cement bead (1) all round side window (in one operation without stopping) 
Maintain distance of approx. 1 mm to PVC web (2), 
Join bead at joint with wooden spatula 



































Using special too! 51 3.010, place side window 
In body aperture, ft in position and secure 
with fabric adhesive tape. 


Secure special too! 51 3010 (without joint) on 
{inside of window 
Secure spect 

{0 0p of spec 
Attach tensioning strap diagonally in bottom 
lashing lugs and tly tighten (2). 


51 3.090 (tensioning strap) 
151 3 010(1) 





Tighten belt tensioner in contr () 80 that the 
{ug s located approx. 400 mm above the floor 
snlay (a) 

Tighten top belt tensioner (3) so that lug ean 
‘be pulled back approx. 20 mm (3) 


Caution! 
Belore It hardens, remove residual 

ttn Sates Cleaner (emover 208" Wile 
Cleaning, 40 not press side window back out 
Detore It has hardened. 


* Source of supply: BMW Parts Service 











Firmly tighten screws of C-pila finisher and 
tit caps. 


Note 
oaks can be localized by spraying water 


be sealed with the aid of an appropriate nozzle 
(repair kt) 


Installation note: 
Connect valve (1 for window antenna, 


‘Tie back cable (2) (rating noise) on vehicles 
without interior protection facility, 


* Source of supply: BMW Parts Service 
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51 37 000 REMOVING ANO INSTALLING 
POWER WINDOW REGULA. 
TOR IN LEFT OR RIGHT 
REAR DOOR 


Lower door window. 
Remove rear door trim panel ~ see 
51 42 000, 


Instatabon 
Adjust rear door window ~ see 
51 34.020, 


Pull off elip, 
Lift out microswiteh, 
Disconnect plug. 


Pull out retainer from the side, 


Disengage window lifting arms In the 
slides. 





Unscrew screws; drill off rivets it 
applicable. 
Remove complete window regulator 


Instatation 
MW applicable, replace drilled off rivets 
with M 6 x 10 hexagon heads screws. 








Unscrew screws. 
Remove gearboximotor 


51-37/2 














51.37 280 REMOVING AND INSTALLING / 
REPLACING WINDOW RECESS 
STRIP ON OUTSIDE OF LEFT 
‘OR RIGHT REAR SIDE WiN- 
DOW (Touring) 





semented on side 
windows of cars produced up 10 May June 
(0 1992 and on replacement side windows 
‘produced up to September of 1992, 


‘Cemented Strips: 


Cover painted surtace below strip with 
aahesive tape. 

ress out strip at rear top slighty using a 
‘cfeaser and cut through cement on strip, 
‘Using a stancard knite (sharp as razor 
blade. 





Cut ott bead on PVC sprayed on rear side 
window but for about t mm 


Reter to $1.31... for Information on 
Instaiing windows, 


Clean strip and sprayed PVC, coat with 
Drimer* and alr dry about 10 minute 





‘Apply window cement in stip opposite the 
securing beads, 





* Source of Supply: BMW 


























Press on and align strip, 
Place a wooden block on each oot the six 
‘securing beads and clamp down with ad- 
hesive tape. 

Hardening time: at least 4 hours 


Cupped Strips: 


Prior to removing, ensure that strip Is not 
‘cemented by carefully liting the rear end of 
the strip using a creaser. 





LUnclip strip from rear to front end using @ 


Iostatanan 
Clips must seat centered and must not be 
damaged. 

applicable, replace damaged clips. 
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5137 261 REPLACING WINDOW RECESS 
‘STRIP ON INSIDE OF LEFT OR 
RIGHT REAR SIDE WINDOW 
(Touring) 


Remove cargo room whee! house trim 
panel» refer to 51 47 151 oF 51 47 161 


Pull off ornamental strip, 


Installation 
Ensure that strip snaps into el 





correctly, 


51-411 
rire neon momstarinc Lin te pat out 


LEFT OR RIGHT FRONT OOOR ) Unscrew screw and remove the window 
tf i 


a log ves 
Gh) bttsuihivorniumaiigiocn ot 
7 fon ces cover seine: 


Tool 61 1 300 and disconnect the plug, 





Ss / 
‘Ww instataton 
Ina the window winder wih the window 
tioned as shown 


Unetip the trim panel 


Important! 
Uneiip each clip separate. 


[Lm the trim pant out towards the rear 


Instataton 
Replace damaged clips. 











‘Unscrew the catch button 1 = Cable core 
25 Cable sleave 


Pull the cable sleeve back and disconnect 
the cable cove. 


Instatation 
‘Check for correct seating ofthe cable 
‘shove. 
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Sseyeese locking Rook 2) wth ples 
‘and pull off clamp (1), 


Instataton 
Insert clamp (1) in holder (2) on the 
door trim panel. 


Important! 
Note the direction of insertion. 


Instatavon: 
‘Check the butyl cord prior to Installa- 
tion of the trim panel, replacing it 
necessary. 
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551 42.000 REMOVING AND INSTALLING 
LEFT OR RIGHT REAR 
DOOR TRIM PANEL 


Lift out power window switch, 
Pull off plug, 


Lift out plates. 
Unscrew cateh button, 


Unscrew screws. 


Lt off plate, 
Unscrew screw and take of window 
winder. 














Instataion. 
‘Mount window winder as shown with 
the window closed (raised). 


Unciip trim panel, 


important! 
Unclip each clip separately. 


Lift out trim pane! from above. 


Instatation 
Replace damaged clips. 


1 = Cable core 
2 = Cable sleeve 


Pull back cable sleeve and disconnect 
cable core. 


Instatavon 
‘Check that cable sleeve seats correctly, 


‘Squeeze locking hook (2) with 
‘and pull off clamp (1). 










§1-42/2 


> 





‘nstataton: 
Insert clamp (1) In holder (2) on the 
door trim panel. 


important! 
Note the direction of insertion. 


Instatation: 
‘Check butyl string, replacing It 
Necessary, prior to Inatallation of the 
trim panel. 
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8143282 REPLACING Tra PANEL FOR 
LEFT OR RIGHT REAR ROOF 
PILLAR (O-PILLAR) 


Unlock (1) the side trim panel, fold it up 
and take Mt out (2), 
Unscrew screw. 


Unscrew screws and remove escutcheons. 


Unciip the O-pllar tim pant at top and 
remove i 




















sestaee 











51 44011 Removing and instaling or 
iting (eroot version) 

Remove sun vizors and support brackets on 

Fett and right | 

Wecessary, disconnect plug connector tor 

imi ight 


Unelip panel, pull down and disconnect plug 
connector 


Unclip interior light and disconnect plug. 


Wedge guard strip Is fited 100 loosely in rea 
‘of O-pillar, tx a approx. 250 mm ong strip of 
tabric adhesive tape over the body tlange. 


necessary remove holder for net partition. 
































Unclip A-pilar trim panels on left and right. 


Unclip finishers, release screws and remove 
all grab handles. 


Comptetaty remove edge guar sip tom sun 


Remove tront section of headlining, 


Dart nate ltr end Copter vn pant t 



































‘Uneiip rear Inside tight atl and right, 
and a 


W applicable, remove holders for network 
‘cutouts at left and right-hand sides, 


Caution! 
Uneiip caretully to avoid damaging sun 
toot cassette 


LUnciip and remove left and right roo! liner 
side sections. 


Remove lett and right rivets. 


Press down on roo! liner rear section 
‘ligntly and unciip. 























{1 applicable, unclip let and right oud- 
‘speaker covers. 


Unscrow left and right screws. 
Unetip O-pitar trim panel partially and 
remove root liner rear section. 
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‘Unelip the left and right A-pliar trim panels. 




















Pu the edge quad of panty i the 
ont door openings. 
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passe 


























51 44082 REMOVING AND INSTALLING / 


ull off edge guards partaly In tront and 
‘eat gor openings 08 well as on rear sie 


tf pict, remove holder or network 


LUnctip B and C pillar trim panels at top 
paniaty, 


‘covers, unscrew screws and. 
remove gr 
‘Unclip Inside ight and disconnect plug. 























ul off edge guards partaly. 


Caut 
ret corey 10 avoid damaging the sun 
toot eas 


‘Unclip and remove root liner side section, 


























51 44.083 REMOVING AND INSTALLING 
REPLACING ROOF LINER, 
REAR SECTION 
(Version with Sun Root) 


Unctip rear inside ight at leh and right, 
and disconnect plugs 
Wapplicable, remove holders for network 
CUTOUIS at fit and right-hand sides. 





ress down on the root liner tear section 
slightly and unetip 


applicable, uncip lon and right fous 
speaker covers. 


Loosen edge guard pantay 
Pull edge guatds off of C-pliar trim panels 
‘and rear side windows pataly 




















‘Uneiip la and right C-pilar trim panels 
partaly 


Caution’ 
Unelip carefully 19 avold damaging the aun 





Uneiip rear roo! liner section at ett and 
‘ight sides partially. 


Press down on the rear of the root liner 
‘side section slighty and remove rivet. 


Unscrew let and right screws. 
Unciip O-pilar trim panel partly and 
remove roo! liner rear section. 
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51.45 030 REMOVING ANO INSTALLING 
DASHBOARD TRIM PANEL 


Remove center console ~ sae 51 16 200 
Remove glove box ~ sae 51 16 360, 
Remove instrument cluster ~ se 62 61 000. 






im panel 
le, disconnect plug for radio 


Pull off rubber seus for lett and right doors 
carefully 


Life trim panel off of lett and right pillars. 





(Unscrew screws on left and right sides. 


[Unscrew screws on left and right sides 


Disconnect pg 


Disconnect wire connector. 





Disconnect wire connector. 
Pull off plug 


Unscrew screws 
applicable, pull off plug, 
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51.45 180 REMOVING AND INSTALLING 
JARO TRIM PANEL AT 
BOTTOM LEFT 


Lift out plugs. 
Unscrew screws 


Litt off trim panel, 


Unscrew sews 
Liftoff trim panel, 
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51.47 161 REMOVING AND INSTALLING / 
WHEEL 
MOUSE TRIM PANEL IN CARGO 
ROOM 


Rlemove the front and rear trunk covers. 
lomove the interior dlvider. 








Unock (1) the side trim panel, fold down 
‘and remove Wt (2), 





Pull the edge guard otf partaly. 
Unctip and remove the C-plliar trim panel. 





\] Lit (1) the backrest side section out and 
Femove lt upwards (2). 
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Unscrew screws and remove the grit, 
upwards. 


Instatabon: 
Clip the grit in correctly 


Ln the securing plugs out. 
Lin the covers off of the escutcheon, 


Unscrew screws. 
[Ut the escuicheon out and remove the 
sige tim panel 
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51 49 000 REMOVING AND INSTALLING 
REPLACING TRIM PANEL FOR 
TE 


Uneiip capa on screws, 


LUnetip cap on screws, 


Unscrew screws, 


pen the toolbox. 





























‘Push (1) the latch and it (2) the retaining 
strap out, 
Remove the toolbox downwards (3). 


Remove clips. 


[Unscrew lett and right screws. 


Unscrew screws, 
Unscrew screws of handie recess plate, 
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‘Shut the tailgate. 
Unscrew the cap on the wiper crank. 








Unscrew screw. 





Take trim panel out of the clips carefully. 
Remove the trim panel. 
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51171 200 REMOVING ANO INSTALLING / 
REPLACING SEAL ON LEFT 
(OR RIGHT REAR DOOR 


[Lin out door retarder and, it necessary, 
cover, 


Um out plates 


ult oft sea! caretuy 
necessary, clean cementing surtace win 
gasoline 





Pre 

















5171 407 REPLACING REAR SPOILER 
(Touring) 


Sp natant sa at nan on 
tna pul ot adhesive tape 


Secure ive wih adhesive pe, 


Unscrew screw on left and right hand sides 
thing Special Toot S13 10. 


‘Pull wiring (1) out ot spoiler (2). 


Cut through cement bead witha straight 
scitating knile 

{Cut outsice with kite onty up 0 (A) 
(screw). 


Distance A= 40 mm. 


* Source of Supply: BMW Parts 
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iS 





Note information pn mounting windows, refer 
wostat 


Remove cement residue on rear window 
‘Clean rear window and spoiler and coat ca: 
‘menting surtace with primer (repait hi) 


Note: 
Drying time approx. 10 minutes 


‘Ont hot treatment with SikaTack- Uitratast 


Belore inserting cartridge in oven, pierce 
‘aluminium cover at reat end. 
Heat cement cartridge to 80°C for one hour in 


Cut nozzle to size 


Dimension, 
(yee. 7mm 
(8)=5. 6mm 


Note 
To apply uniform cement bead, use cartrige 
isto” (Operated with compressed air or elec- 
we power), 





* Source ot supply: BMW Parts Service 





























Mracosary, produce «sample baad bear e- 
Certabe must be perpen o ear wi 
oon 


‘Apply coment bead (1) n groove of spoiler. 
reas grommet (2) onto screws on lat and 
tight 


Fit spoiler on rear window, press down, align 
‘and firmly tighten with special tool $13 140. 


For tightening torque, refer to Technical Data 
SU 7t2Az 


Tension rear spoiler (1) with wooden blocks 
{and fabric adhesive tape (2), 


For hardening time, reer 10.5131. table of 
‘minimum hardening times. 
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51.71 447 REMOVING AND INSTALLING 
PANEL FOR COVER ON. 
LEFT OR RIGHT SIDE 
MEMBER 


Remove rear wheel - see Group 36 
Knock out plug (1) In the expander 
rivet 

Pull out expander rivet, 


‘Squeeze clamping parts on the sides 
In the clamps with a circiip pliers and 
pull out 


Instauavon: 
Check for correct seating of clamps 
and clamping parts. 


‘Sheet metal fold on side member 
Panel (plastic) 

Clamp 

Clamping part 


Instataton 
Squeeze clamping part and clamp on 
the sheet metal fold with a pers, 





Unscrew screws (1). 
ull panel out of clips trom behind. 


2 H08 


Instataton 
Replace damaged expander rivets, 
clamps and cl 





52 Seats 

















520 ... General information = 520 
52 10.000 Front seat, left or right - remove and install. 10/1 
Front seat, left or right — disassemble and assemble (seat removed) .. 10/2 

Front power seat, left or fot — disassemble and assemble (seat removed) 10/4 

--» Seat rails and drives 10/5 

205 Armrest on front seat — remove and install .. 1018 
211.501 Covers for left or right front seat — replace ... 14 
5220000 Rear seat cushion and backrest — remove and install 20/1 
Rear seat center armrest - remove and install (M5) . 20/2 
Load-through mechanism 20/3, 

|. Splitrear seat cushion and backrests ~ remove and install. 20/4 

070 Rear seat backrest, left or right (touring) — remove and install or replace . 20/6 





075 Rear seat backrest side section, left or right (touring) — remove and install or replace ...52- 20/6 
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520... GENERAL INFORMATION 

Power Seats. 

‘Troubleshooting :reler to Car Electric Electronic Test Plan $2.00. 
Cauton! 


‘The seat bait lock tensioner must first be deactivated betore removing this type of 
ont seat «reter to Group 72. 


52 10000 REMOVING AND INSTALLING 
LEFT OR RIGHT FRONT SEAT 





Caution! 
Deactivate seat belt lock tensioner « reter 
0 Group 72, 


Unscrew bolts «If necessary, run seat for- 
ward. 


Instatation 
Tightening torque 


ull out headrest with one jerk. 





Run seat op to “high” position. 
Disconnect cable for seat belt height adjust: 
‘ment. 

Unscrew seat belt 


Instatation 
‘Tightening torque’. 


Lit reac ond of seat and silde seat forward 
ut of thotront brackets (A), 

applicable, disconnect plugs. 

Remove sea 


~—S 


[~—// 
= “sa 2005 





Note: 
‘A power seat can be adjusted manually in 


forward ack direction with help of a screw 


river (4 mm wide blade) In case of power 
control faliure 





Insert screwativer into hole of pot 
{@F oF motor and turn until the Bolts 
accessible 





* eter to Specitications 


Reter to Specitications 
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aq = 








2082038 


5210... DISASSEMBLING AND 
ASSEMBLING FRONT SEAT 


Unclip and unserew trim panels on att and 
right sides with Special Too! 00 2 130, 





‘Operate all levers to move all springs into 
{inal position 
Saat Rails 


Disconnect cable, 


(001 52 1 100 in bearing pins 
them out 





Instaliation: 
ns must be replaced. 
in pins against stop with Special Too! 
621 100. 
Check whether retainer 1) angagos and that 
stops (2) ara not damaged 











Backrest: 
Push up trim panel, pull out of eli 
bottom and remove. 

Remove headrest with one jerk 





Press down levers on left and right sides 
a pliers and pull up backrest 





Seat Cushion 
Unscrew levers 
‘Take off seat cushion cover. 


Unscrew come, 





Note 
Return spring with cirelip, 


Pull of retainers 
Take off gas prossure spring 


Instatation: 
Connect gas pressure spring with Special 
Too! 00 § 600 and secure with new 





3082038, 


5210... DISASSEMBLING AND 
ASSEMBLING FRONT POWER 
SEAT 
‘Seat Removed ~ 


Seat Rails 
Unclip and unserew trim panels on att and 
‘ight sides with Special Too! 00 2 130, 





Unserew controt unit ~ pull off plug 
Plug connections are coded. 
‘Control unit bears in rubber mounts (1) 


Guide Special Too! §2 1 100 into bearing 
pins (four) and drive them out 


Insealiation. 
Pins must be replaced 

Drive in pins against stop with Special Too! 
521 100. 

‘Check whether retainer (1) engages and that 
stops (2) are not damaged. 












Drill out rivets remove plate 


Unscrew motor (ont seat height 
Unscrew bolts 
Installation: 








Installation: 
‘Same distance (A) on left and right rails and, 
{toothed element (1) in same position. 
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82.10 ... SEAT RAILS AND DRIVES. 


1 

2 

3 

4 Upicown seat drive shan, tot 

5 Upidown seat drive shat right 

© Backrest drive shat, lett 

7 Backrest drive shat, right 

8 Gearbox, tent 

9 Gearbox, right 

10 Headrest gearbox 

11 Oval head screw 

12 Headrest and upidown seat drive 
regulator 





13 Backrest drive regulator 
14 Forwardiback seat drive regulator 
15 Seat inclination drive regulator 
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fies2007 





Unscrew motor (forward/beck) 
Installation: 

Lubricate splines with grease, 

Connect spring before tightening the nuts 


Backrest 
Push up backrest trim panel and pull it out 
‘of clips at bottom, 


ull off plug end disconnect leads on 
backrest 

ress down levers on left and right sides 
witha pliers ~ take off backrest. 
Installation: 

Connect pluge/leeds that colors match, 





Pull out headrest 
Unscrew cover partly 

Unscrew bolts ~ take of gearbox. 

Drive shatt is connected permanently on 
the gearbox 








Unscrew motor 





PB vncien porsniomera 
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Seat 
Loosen seat cover partially. 

‘Unscrew bolts and pull shatt out of both 
Postion of backrest and saat height same on 
lett and right aides, correct by turning shafts 
necessary 





Unscrew screws 
Litt out wel 
Remove backrest fittings 


Lubricate splines with grease 
Insert slowve (1) 





Unscrew motors 





Note: 

1 Motor for backrest with black plug and 
potentiometer 1 379 095.9 

2 Motor for seat up/down with white plug 
‘nd potentiometer 1379 094.9 





52 10205 REMOVING AND INSTALLING 
ARMREST ON FRONT SEAT 


Push up trim panel, pull out of clips at 
bottom and remove. 


Unscrew nuts — tke off armrest 
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3482007 


520050 





Ps 0.050 


5211501 REPLACING SEAT CUSHION 
COVER FOR LEFT OR RIGHT 
FRONT SEAT 
Seat Removed/Backrest Taken 
Off of Seat 


Saat Cushion 
‘Bend hooks 10 unlock and disconnect cover 
Disconnect tensioning string (A) and take 


‘Bend open clips (use piers for evelips) and 
separate cover trom the padding 





I new cover (both tongues) with lips 
‘Special Too! 82 0 050 on the padding 
{ateet wir) 








Install cover on both sides with clips and 
‘Special Too! 62 0 050 on the padding 
(steel wie), 





3452.0)" 


Connect cover in hooks with uniform tight 
‘ness and without folds, bapinning at the front 
Bend hooks to lock. 


Secure cover om sat fran with the sting 
‘under light tension, 
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520050 





3452007 


3482016 





Backrest 
Band open all hooks and disconnect cover. 


11 applicable, transter covers 


‘Bend open al clips which connect the cover 
(use pars for cielip) 


‘Secure padding and tensioning tongues (1) 
fon the framve with clips, 





Bend open al lips Connect cover in hooks with uniform tension 
Separate cover from padding land without folds, beginning a t0p 
Bend hooks to lock. 


Pull new cover over padding and align. 
‘Secure cover on padding (beed) with clips 
{and Special Too! 62 0 050, bopinning at 
the top, 
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52 20 000 REMOVING AND INSTALLING 
REAR SEAT CUSHION AND 
BACKREST 


Pull up seat cushion out of clips (1), 
Pull out headrests from above. 


Fold down center armrest 
Unscrew nuts (2). 

Lift out seat belt strap covers (3) 
Pull up backrest out of holders 


Ms: 
Pull seperate seats out of clips (1) as 
above, 


Pull up headrests to remove. 








‘Tum retainers 90°. 
Lift out cover from above. 


‘Open console (middie) 
Compress tabs. 
Remove console. 


Lift out seat belt strap covers (3). 
Unscrew nuts (2) and lift backrest out 
of holders trom above. 
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5220... REMOVING AND INSTALLING 
REAR SEAT CENTER 
‘ARMREST (M5) 


‘Open console (middie). 
Compress tabs and remove console. 


Pull up separate seat cushions out of 
clips (1). 





Unscrew screws on left and right sides. 
Remove cover from above. 


Unscrew screws on lett and right sides. 
Take out drawer. 
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¥ 








5220... REMOVING AND INSTALLING 
‘SPLIT REAR SEAT CUSHION 
‘AND BACKREST 


Lift rear seat cushion on the pulling 
strap and tit It forward, 


Noto 
Position front side forward slightly it 
necessary. 


Compress both unlocking levers and 
{itt out seat cushion forward. 


‘The rear seat backrest Is unlocked 
automatically and can be tilted forward. 


Note 
W locked unintentionally, press the 
lever ~ releasing the lever will unlock 
the backrest 


Tilt the rear seat backrest forward, 
Unlock retainers with a screwdriver 
‘and lft out the backrest, 








Instatabon 
Check for correct locking of the rear 
‘seat backrest (seat belt function). 
Checking: red pin must be fully 
recessed. 


Removing Seat Belt Lock: 
Unscrew cover on backrest. 
Unscrew cover on rear wall 


Lift out seat belt lock/cover. 
Lift out seat belt lock from above, 
Disconnect cable on the arrest. 


Instatation 
‘Adjust cable in such a manner that the 
‘backrest Is unlocked after pressing 
down and releasing the unlocking 
lever. 
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Note: 
Unlocking the Seat Backrest in Case of 
Fall 

Take off top seat belt cover and press. 
down on lever with a screwdriver, 





Picture was taken on a removed seat 
ith its rear wall taken off, 
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5220070 REMOVING ANO INSTALLING / 
REPLACING COMPLETE LEFT 
‘OR RIGHT REAR SEAT BACK- 
REST (Touring) 


Remove rear seat backrest side section « 
rater to $2 20.073. 

Fold both backrests forward. 

‘Remove the plate between the backrests 
upwards. 


Lott Backrest: 
Unscrew screw on outside. 
Instatation 


Install the screw with Loctto" 
Tightening torque’ 


Fight Backrest: 
Unscrew screw on outshie, 
Instataion 


Install the screw with Loctite" 
Tightening torque’ 


Push the lock back and remove the back: 
‘est upwards, 




















52 20075 REMOVING AND INSTALLING / 
REPLACING LEFT OR RIGHT 
REAR SEAT BACKREST SIDE 
‘SECTION (Touring) 


Lom Backrest Side Section: 


Lm (1) backrest side section out and 
remove upwards (2). 


‘ight Backrest Side Section: 


Lin (1) backrest side section out and 
remove upwards (2). 


54 Hood, sunroof 


540 


54 12 004 
005 
006 
100 
102 
103 
104 
106 
120 
121 
122 
132 
133 
210 
230 
241 
245 
246 
255 
496 
512 

5413 005 
006 
010 
11 
012 
015 


Arrangement of slideltlt sunroof 
‘Arrangement of double slide/tlt sunroof 
Function description of double slidetit sunroof (touring) . 
Emergency closing mechanism — slide/tilt sunroof (touring) 
Initialization of slide/tilt sunroof (touring) 
Operating logic of slide/tilt sunroof (touring) ... 
Notes on the repair of cemented gaskets on slide/tit sunroof 
Slideitit sunroof - adjust : 
Siidetit sunroof lid (touring) ~ adjust at front. 
Slideftlt sunroof lid (touring) — adjust at back 
Slide/tit sunroof lid — remove and install... 
Slidetit sunroof lid (touring) ~ remove and instal at front 
Slideftit sunroof lid (touring) — replace at front 
Slideftit sunroof lid (touring) ~ replace at back ...... 
Slide/tit sunroof lid (touring) ~ remove and install at back 
Gasket on slidevtit sunroof lid ~ replace 

Gasket for slide/tlt sunroof lid (touring) — replace at front 
Gasket on slideftit aperture (touring) ~ replace 
Headiining for slide/tilt sunroof lid (touring) ~ remove and install or replace at front 
Headlining for slideitilt sunroof lid (touring) — remove and install or replace at back 
Slideftit sunroof (frame, touring), complete unit — remove and install... 
Gearbox (manual) for slide/tit sunroof — remove and install or replace .... 
Both drive cables for slide/tit sunroof actuation — replace ... 





























Both drive cables at front for slide sunroof actuation — remove and installreplace 
Both drive cables at back for slide/tilt sunroof actuation — remove and install/replace ... 


Both actuating units / actuators — replace ....... 
Wind deflector (touring) — remove and install/replace . 
Microswitch (reversing type) for slidetit sunroof motor — replace 
Coupling on gearbox unit (touring) at front — remove and install/replace 
Coupling on gearbox unit (touring) at back — remove and install/replace . 
Motor and gearbox for slide/tit sunroof actuation — remove and install 
Motor for sldeltit sunroof actuation (touring) at front ~ remove and install or replace 
Motor for slide/tilt sunroof (touring) at back — remove and install 
Module for slideftilt sunroof (touring) at back — remove and install or replace ... 
Slideftit sunroof - troubleshoot .. ‘ 





























ot 
02 
O14 
05 
016 
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09 
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SUN ROOF LAYOUT DRAWING 





7. Linkage for wind deflector 
8 Linkage for water drain 
‘able 
32 54 003 
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++ DUAL LID SUN ROOF 





2 
: z 
z 
g 


11 Center iid molded washer (version status) 
2 her 


Conte id nut (version status) 
‘screw ‘version status) 








33 Threaded plate 


54-0/3 





54.0 ... Layout of dual slidingttiting sunroot 
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‘54 0.... Functional description, dual sliding/tilting sunroot, touring 
‘The dual tivsiid sunroot has diagnostic capabilities, 


‘© Control logic (one-touch function) 


The totlowing sunroot cover positions can be set automatically by briefly pressing (one-touch) 
‘the control switcn 

font vent position (it end position) 

ant end position open 

‘rear end position open (block) 

* comiort ventilation, both sunroot covers open (block center) 

+ convenient close trom any cover position 


|Wnen taking up the various positions (also convenient closing) the selected function can be 
stopped with the one-touch function or by pressing up the button. 


{Al positions can be set manually 


© Trap guard (finger guard) 


The tap guard is active: 
* during convenient closing via control switch or door switch 
one-touch close function for front nd rear cover 
packet shift forward or back 


during manual opening and closing 
honing the vent positon ont it position) 
© Emergency closing (mechanigal) 


‘Should the electrical drive tl, the sting titing sunroo! can be closed mechanically with @ hand 
Cerank (hexagon socket screw isin ront panel of control switch 


Note 
‘The aiding biting sunroot mast be initialized after repair 


‘© Consumer load cutout 


All siding’titing sunroot functions are interrupted during the starter procedure: On completion of 
the start procedure, the interupted functions are not continued. 


© Initialization 


Initiation Is necessary after emergency operation, completed repairs on the sliding iting 
‘sunroof or after a break In the power Supply. 

Initialization is caried out in absolute zero position (both sunrootcovers closed against 
‘mechanical limit stop and headlining trame, duration approx. 20 seconds). 


Caution! 
‘The trap guard is not active during initaization and no automatic one-touch function can be 
carried out 


© Convenient closing 


Convenient closing via door lock: 
Install, all windows are closed with electric window regulators. 

‘The siding iting sunroot is slowly closed from any position for as long as the hey is turned In 
the "lock and arrest” position. 


Convenient closing via control swite: 
The siding iting sunroof Is closed from any position when the control switch 's beiely pressed 
upward. 























0. guanapncy maaan) C108. 
ING SUN ROOF (Tou 


sibs cin tee ogc b 
‘electric drive tals, 


Instatiaton: 
‘Aner working on the sun root lntaization 
‘must be carried out» reler to 54.00. 


Remove pant. 


Unscrew screw (1) and pull out clutch (2) 
downwards. 





























{ner manual wine 
turn counterc 
‘unt tt poston le reached) 


Rlomove rear plug downwards, 


Unscrew screw. 


Pull otf edge guard partially. plug dlameter 
Ww (A). 


Diameter (A) = 20 mm 























Remove coupling (1) by pulling downward. 
necessary with the aid ofthe crank handle at 
the hexagon crank. 


Fit hand crank (key for hexagon socket screw) 
‘and close rear sunroot cover by turning in 
Counterclockwise direction 




















540... Initialising slidingttiting sun- 
‘oof, touring 


Initaization is necessary on completion of re 
pairs, atter emergency sunroot operation or 
‘after an interruption in the power supply. 
{niiallzation is earried out in absolute r0r0 po- 
‘sition (both covers against mechanical init 
sop). 

Cautiont 


‘The trap guard isnot active during initiaiza- 
tion. «Rsk of jamming = 


‘The one-touch function s not active during i= 
‘walzaton, 























540... SUN ROOF OPERATING LOGIC 


(Touring) 
‘Operation Explanations: 


‘A. Bile tipping (automatic tip operation) 
8 Constant pressing (manuat operation) 
© Movement ot ids 
Sequence of Aand 8 





‘All of the iid positions described below can 
‘also be operated manually (8) until the 
‘desired position Is reached. 

‘All tip operations can also be stopped by 
{upping the selected operation a second 
{me oF tipping upwards 


Both lids can be closed completely trom 
‘any position (comton closing) 


Noto: 
‘Clamping protection Is active during com- 
{fort closing and is switched off 4 mm be- 
{ore reaching final positon (neutral 












































Front Lid in Fan Postion (Final Lit 
Position): 


1 Fina ut position (can also be operated 
{rom the other side - see next pleture) 


1) Final unt postion 


‘Open Front Lid (Final Postion) 
1) Final tit postion 


2 Open front id (tna! postion) 




















Open Rear Lid (Final Postion, Produce 
Block): 


1) Fiat itt position 


2 Open rear ta (tinal position) 


3 Open both lds to block (tinal postion) 
SS 
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540... INSTRUCTIONS FOR REPAIRING CEMENTED SEALS ON SUN ROOF 
1. Types of Damage 
1.1 Partial Loosened Seals 


‘Up fo 120 mm repaired by hand 
~ Upto 200 mm repaired with pressing-on tools on straight surtac 








1.2 More Serious Damage (Mechanical injuries, Largely Loosened Seals) 


2. Possibie Repairs 


2.1 Pantally loosened seals consisting of rubber/adnesive tape oF adhesive tapo/ 
paint cemented joints can be recemented with cyanacrylate cement (Locthe 
No. 380") 


Proceaures 
Clean damaged surtaces, 

=" Remove grease and other tesidues trom the cemented surtace 
= Use cotton oF lintless paper towels (one-time use. 





1) I solvents are used, alr dry the repeie surtace at least 2 minutes, 


c)_Apply a very thin bead of eyanacrylate cement on the adhesive tape using & 
tine poze 
=" Avoid contact on skint 
= Bo not smear cement on visible painted surtaces. 


1d) Poss on rubber seal, Pressing-on time atleast 30 seconds. Only contact 
pressure is necessary, which must be maintained for the 30 seconds. The 
Eemont can be subjecied to loads only after 2 minutes. This walling time Is 
absolutely essential 








22 Complete replacement of the rubber seal Is necessary In case of ala 
loosened seal andior damaged rubber profile ~ reter {0 54 12 121 and 54 12 122 


Procedures: 
Peeling off damaged rubber seal 
~ "Pull off rubber seal slowly at 








angle of 15 10.25 

mackie (bond between adhesive tape and seal) 's main 

= ithe mackie lise nas become loose, pull the adhesive tape off of the 
oot opening edges andior id carefully and slowly at an angie of 1510 25° 

= Inecessary, pee! off older seals with help of a hot alr Blower (don't 
{damage the paint tinh), whereby the rubber seavachesive tape bond 
‘should not be separated 





+ Source of Supply: BMW Parts 


») Pull iner (protective film on adhesive surtace) olf of rubber seal section by 
section. 
‘Toke hold on tabt 


.¢)_ Apply rubber seal on root opening edge beginning at rear center. Use upper 
lip'n8 application edge. Press on seal continuously by hand. Unwind and. 
‘ress seal in radi! caretully without tension (critical area), # positioned In 
Correctly, the seal can stil be pulled off, repositioned and preshed on again. 


<6) Mark the butt joint by pressing the 1oose end of the flock on the already 
‘cemented end (small particles of lock stick on the adhesive tape) and cut 
‘off a! straight and press on the loose end at the same height. 








oy) 
" 





18 0n seal using a roller, Pressing-on force: approx. 30 N. 





1 off the reat and side tearing-of lips in area of the narrow Hange. 


Important! 
Never touch the uncovered adhesive surtace ater pulling ott the tne 


‘Checking Rubber Seal: 

= "Cemented seals must be checked for correct position and pertect adhesion. 
‘The adhesion can be checked by pushing back the sealing lip. The force re- 
quired to pee! off the seal immediately after cementing must be greater than 
1ONem. 





General information on Rubber Seal Profiles. 

= "Seals, which are supplied with partially loosened liners, must not be installed. 

= Store seals at 15 10 25°C. 

= Ite tinge becomes loosen during handling prior to cementing, the seal may 
Stl be instaieg 

= Cement at ambient and object temperature of » 18°C. 
Temperatures between 40 and £0" C will Increase the Intal adhesion consider. 
ably 

~ Seals, which are subjected to temperatures above 80°C after cementing, will be 
very dificut to remove, 








AJ 
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5412004 ADJUSTING SUN ROOF 
eat Acjusiment: 

ne 

From” 51 mm genper han rot pae! 
Few 1mm higher than oo! pol 
Lanatn: 

Equa! stance (A) benween is and 00 at 
front and Year ehack wih a posi goge 


‘A's approx. 0.2 mm 


‘Open ane sun root about 10 em, 


‘Spread let and right lamps apart and 
‘lide the roo! liner frame back 
‘Shut the sun root, 














astooae 














‘Arrest the sun root in "0" postion a lett 
‘and right using a 4 mm hexagon key (1) 
Lid was removed in plture for better 


understanding 
Key) reat rv, cable (2 an ate 
@. 


W necessary, remove the motorigear unit 10 
‘be able 10 move the drive cables. 


Loosen screws (1.3) af the let and right 
‘sing Special Tool 00 2 130. 
‘Adjust the ih. 

applicable, install the motorigear unit in 
"0" position reler to 54 13 010. 
Remove the kexagon key. 


Instatavon: 
Install new screws. 
‘Tightening torque = 3.5 Nm. 
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412.005 ADJUSTING FRONT SUN ROOF 
{UD (Touring) 


Remove tront root liner trame «refer 10 
5412 132, 


deat Agjustment: 


{Equal aistance (A) ot id to root at tront 
‘and to rear td 


Holgn: 


Front thush or up to 1.5 mm deeper 
‘Rear tush or up to 1.5 mm higher 





Loosen screws. 


Instataton 
Tightening torque’. 


Unscrew ail four nuts (2) and push the four 
‘agjusting wedges (1) n oF out tar enough 
‘ni the Kdea! adjustment is reached. 


Installation: 
Tightening torque’ 


+ Reter to Specitications 


























5412006 ADJUSTING REAR SUN ROOF 
{U0 (Touring) 


‘Remove front and rear root liner frames - 
toler to $4 12 132 and $4 12 133, 


deal Adjustment: 


Equal aistance (A) of id to front id and 
*00f at rear 


Height: 


Front hush oF up to 1.5 mm. 
Ror flush or up to 1.5 mm higher 


Loosen screws. 


{nstatation 
‘Tightening torque’. 


Unscrew all four nuts (2) and push the four 


‘ajning wedges (no out enough 
“nti tea summon a eached 


{nstataton: 
Tightening torque’ 


+ Roterto Specitications 


























5412100 REMOVING AND INSTALLING 
‘SUN ROOF LID 


‘Open sun root about 10 em, 





Spread lett an right clamps apart and 
side root liner trame back, 


‘Shut root and loosen screws (1 and 3) 
Lusing Special Too! 60 2 130, 

Unscrew screw (2). 

Remove is. 


Installation 
‘Adjust id «rater to 54 12 004, 
Replace screws 

Tightening torque = 3.5 Nm. 








paseo 








Pll let and right retainers towards Inside 
‘and remove lid upwards. 


54-12/4 

















5412 102 and installing 
front sliding / titing sunroof 
cover (touring) 

Remove tront headlining frame, 

ator to 412 132. 

‘Switch off ignition. 

Release screws, 

Installation note: 


Reter to instaayon nove in 54 12 109. 
Aepace serene nie ancapaited) 
For tightening 

tetera ecnelcal Data 5412242 


Rotease nuts and remove sliding/titing sun- 
00! cover by pulling upward. 


Instaliation note: 
‘Adjust front sliding iting sunroot cover, 
‘eter to $4 12 005, 

Replace nuts (micro-encapsulated), 

For tightening torque, 

‘eter to Technical Data 54 12 242. 


sons s0ou 


























84 12109 Replacing font alctngting 


‘sunroof cover (touri 


Caution! 
Note serial number (status), 
Fler to BMW Service Information 
5403.92 (514), 


‘Note repair instructions for bonded seals on 
‘sliding iting sunroot, refer to 40 
Remove front sunvoot cover, reer to 54 12 102. 


Remove front rain channel, 


Note: 
The front sunroot cover features a (V) 
stamped on the ront side and has a weather. 
(1) at the rear. 





Clean bonding surtace. 
(A) Aanare weatharrp() tush wit reopect 
‘upper edge of sunroot cover (2). 


(0) weathers (1) man prove Shy at 
‘Outside left and right sunroot cover (2) 






































Installation note 
1a). Tlstige sunroot cassette without 


1b) Tivstide sunroot cassette without 
(1.4) on cross member and 
‘stud (8) and (8) on both sunroot 
cannot be insalied 
replace cassette 


2a) Tiltside sunroot cassette with embossing 
(1.4) on cross members and one weld 
‘stud on rear sunroay cover (5) through 
ross member (3) 
B bonded washers (1.3) 
‘adhere | formed washer (7)0n cross 
member (8) 

Fit M6 rut for weld stud (5) with Loctite 270" 


2b). TWslide sunvoot cassette with embossing 
(1... 4) on cross members and wold nuts 
{8} and (6) on both sunroot covers: 
remove old washers (bonded) and it 
{formed washers (7) on cross members. 


* Source of supply: BMW Parts Service 




















54 12 104 Replacing rear slidit iti 
Sunraot cover (ourag) 


Caution! 


‘Note serial number (status), refer to BMW Ser- 
‘ice information 54 03 92 (814). 


Remove rear slidingtiting sunroot cover, 
Toler to $4 12 108, 


Note: 
Rear sunroot cover features a (H) stamped on 
the front side and has no weatherstrip. 






































‘embossing (1. 4) on cross member and 


‘embossing (1. 4) on cross member and 
‘weld stud (8) and (8) on both sunroot 


‘cannot be installed 
replace cassette 


2a) Tivslide sunroof cassette with embossing 
(14) 0n cross members and one weld 
‘stud on rear suntoot cover (5) rough 
roas member (3) 
3 bonded washers (1.3). 
‘adhere | formed washer (7) on cross 
member (4) 

FILME nut Tor weld stud (5) with Loctite 270°. 





remove old washers (bonded) and tt ¢ 
formed washers (7) on cross members. 


* Source of supply: BMW Parts Service 




















(5412106 Sharpton surtcot coves 
(touring) 


Remove front and rear headlining frame, reter 
10.5412 192 and $4 12 133, 


‘Switch off ignition, 


Installation note: 
Grease side rails of cross members, (Renax 
GLY, Fuchs). 






Release nuts and remove siding/iting sun- 
‘001 cover by iting upward. 


Installation note: 
‘Observe installation note in 4 12 104. Adjust 
‘ar sliging/titing sunroot cover, refer to 
5412 006, 

Replace nuts (micro-encepsuiated). 

For tightening torque, refer to Technical Data 
8412202. 











54.12 120 Replacing weatherstip for 
Siding ding sunrook cover 


Note: 

HW woatherstrip is ppeting otf, itcan be repaired | 
‘with cyan acrylic adhesive (Loctite 380), refer 

10 540... Repairing bonded weatherstrips on 
‘siding tting sunvoot 


Remove and instal sliding iting sunvoot 
cover, reter to 5412 10. 


Remove weatherstrip from sunroot cover 
Remove remnants of adhesive. 


Instatation note: 
{ostall weatherstrip with adhesive’ 
Sealing lip facing forward. 














* Source of supply: BMW Parts Service 


54 12 121 Replacing front weatherstrip 
forsiiging /titing sunroot 
‘cover (touring) 


Note: 
MW weatherstrip 8 peeling off, It can be repaired 
with cyan acrylic adhesive (Loctite 380)" eter 
10.540... Repairing bonded weatherstrips on 
‘lding/titing sunroot. 


Remove tront sliding'iting sunroot cover, 
eter to 54 12 102 


Remove weatherstrip (1). 

‘Clean bonding surtace. 

(A) Bond weatherstrip (1) flush with upper 
‘edge of sunroot cover (2). 

(8) Weatherstrip (1) must project a title at 
‘outer left and right sunroot cover (2), 


* Source of supply: BMW Parts Service 











54 12 122 Replacing weatherstrip at 
sliding / titing sunroo! 
‘aperture (touring) 

Note 

NN weatherstip is peeling off, it can be repaired 





Remove front ang rear sliding iting sunvoot 
cover, refer to 412 102 and $4 12 106, 


Remove weatherstip. 


‘Start disassembly and assembly at rear center. 


* Source of supply: BMW Parts Service 























54 12 132 Removing and Installing or 
iyont nosaliniag 
frame for sliding / titi 
Sunroot cover fouring? 
Open ont sng ing suo 


Note: 
The front finisher need only be removed for ad- 
|Justment work, removal or replacement of the 
Tront sunvoot cover 


‘As of production date mid-March 92, the tin: 
laners are only clipped on(simitar to A-pilar 
‘tim pane). 

‘These finishers cannot be mounted on “old 
sunroot covers. 


Date of production bolore mid-March G2: 


necessary. release front screws. 
Press back finisher (1) and unclip at bottom, 





Instatation note: 
Fit finisher at front, push forward (1) and clip 
‘nat rear 


{clips on tnisher detective and no suitable 
finisher is available: Oil 3 holes trough rear 
finisher and through headlining panel. 


Protect headlining pane! from corrosion. 
‘Secure finisher with 3 sat-tapping screws (as 
tron. 
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Production date after mid-March 92: 
Unctip finisher at bottom 


ress down spring on let and right and slide 
headliner trame torward. 


Instaiation note: 
Engage lett and right spring correctly 


ull forward headliner frame. 
Press out front sliding blocks over recess and 
‘upward, side headliner rame back 9 lite unt! 
\'can be litted over the wind deflector 


Pull heactiner frame forward again and also 
‘ess out center sliding blocks 


‘Turn headliner trame and pull upward. 


Instaotion note: 
Check function. 























54 12 139 Removing and installing or 
replacing headliner frame, 
for sliding / tilting sunroof 
‘cover (touring) 

Remove tront headliner frame, 

reer to 5412 132. 


Close siding titing sunroot 
Press down spring on left and right and pul 
headliner rame forward alte 


Press up headliner frame on right and remove, 
‘by pulling down to let. 


Installation note, 
Engage spring on left and right correctly. 
‘Check function. 
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5412 210 REMOVING AND INSTALLING 
‘COMPLETE SUN ROOF FRAME 
(Touring) 


Important! 
Check manutacturing number (version 
‘tatus) -reter to Service information of 
Group 54. 


‘Switch off ignition 





Loosen hose clamps at tront and re 
and right 








Noto: 
Secure clamps to prevent them trom 1 
Into the acpilars. 


Pull oft water drain hoses, 


Instatation 
(Check function and for loaks 


Disconnect rear plug and unscrew screw 
os 


Instataton 
Tightening torque: 


+ eter to Specitications 




















































Disconnect plugs (also reter to "Replacing 
Module” In 84 13.015) 
Unscrew screw (2). 


Instatavon 
Tightening torque’. 

‘After disconnecting plug on module the 
‘sun root must be Intialized »reler to 
5400 





Unscrew screws, 


instalation: 
Tightening torque’. 


Unscrew lett and right screws. 


Instataton 
Tightening torque’. 


Unscrew roar screws, 


Iostatation 
Tighening torque’ 


+ Reter to Specitications 



































LUnciip retainers at le and right sides and 
IM out sun root cassette towards rear 


Instatiavon, 
Paste approx. 10 em long stip of Norton 
taper at front 


Instatiavon 
Insen front end of sun root cassette (1) 
Into sheet metal siot (2). 


Jnstatation 
Clip rear end In retainers on lett and right 
shoes. 


* Source of Supply: BMW Parts 


























RRL | 
vet 





Anstatation 
Tighten front serew (1). 
Tightening torque’ 


Instataton 
‘Tighten rear screw (2). 
Tightening torque’. 


Instalation 
keep to following screw tightening 
sequence: 


° {ont let and right 
@ {ont let and right 
(8...12) each lett and right 
e fear let and right 
® ear lett and right 
re 

Tightening torque’. 

* Rater to Specitications 


























54.12 230 REMOVING AND INSTALLING / 
REPLACING GEAR UNIT FOR, 
MANUAL SUN ROOF 


Shut the root, 
Unscrew screw. 


Unscrew screws and remove winder recess 
plate. 


Lum and remove trim panel. 


Unscrew winder. 

















Unscrew screw and remove gear unit. 


Instatation: 
Install winder and turn the gear unit to *0" 


postion (pressure pola) 
Lubricate pinion lightly with grease’, 


* Source of Supply: BMW Parts 




























5412241 REPLACING BOTH SUN ROOF 
ORIVE CABLES. 


Remove sun root tid - reer 10 $4 12 100. 
Remove motor'geat unit  reter to 

{54 13 010; or remove gear unit 
5412230. 





Push drive cables back uniformly on both 


Instatation: 
Replace screws. 
Tightening torque 






Instataton: 
ull drive cables forward on both sides. 
Arrest drive cable (2) and gate (3) In "O° 
Position using key (1). 
Install motor gear unt. 





Prt 




















Pull drive cables out of guide pipes. 
Press off linkage (1). 


Instatiation: 
Braided drive cables may not be lubricated. 


Press drive cable (2) off of gate (1) In 
center position. 

Drive cable (2) is marked: 

Los tet 

Roe tight 























54 12 245 Removing and installing or 
ing both front drive 
for actuation of slid- 
Ingttilting sunroot 
Remove front sliging/titing sunroot, 


‘rater to 84 12 102. 
Remove front motor, refer to $4 19.011, 


Untasten screws on leftright and remove 
transverse traverse (1) 


Note 
Wrecessary, stick down washer 


Press down spring (1) on eftright and side 
sliing member backwards (2), 


Remove retaining ring (1) on retaining pin (2) 
‘on lefLright sides. 

Drive out retaining pin (2) with punch. 
‘Remove guide ral (3) trom guide carriage (4) 
by iting upwards, 



































With guide carriage at front, slide guide rat 
Dackwards unt tre assembly cover Is ex: 
posed, 


(A) Untaston screws. 
(B) Remove assembly cover and threaded 
plate on lett ight sides 


instalation: 
[Replace screws (micro-encapsulated). 


‘With guide carriage at front, pull uide rail or 
‘wards (neutral postion), 


Pull drive cables backwards: these are marked 
for ett and right sides, 


Instaiation 
‘tor fiting the assembly covers, slide 
letUright drive cables forwards to detent posl- 
tion (basle setting), 
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secon 











Astoose 


i 
54 12 255 Replace both actuat 
Unksifolding units 


Remove rear sliding iting sunroot cover, 
rater to 54 12 108 





Remove front cover frame trom actuating 
Lunitfelaing unit on tttright sides. 


Remove rear motor, refer to $4 13 012, 


Untasten screws and remove holding-down de- 
vice on leftright en 


Instatation: 
Coat underside of holding-down device with 
grease. 
































‘Remove sliding carriage (1) on lefvright sides, 
‘of front cover irom aliaing rails, 


Caution! 
‘Do not lose fulcrum pads (2) (bevel faces to- 
wards rear). 


Instatation: 
‘Apply grease to underside of siding carriage. 


Exigod sping bracket on tight sles and 
remove ron atcing ats. ne 


Instaiation 
Apply grease to underside of spring bracket. 


Extend actuating unitotsing unit (1) on 
lettright sides 98 far aa assembly aperture, 
Slightly raise rear drive cable (2) and remove 
‘actuating unit folding unit (1) on tettright 
Sides trom aiding rail, 


Instatation: 
Apply grease to underside of folding unit 


Note: 
This job 54 12.285 (replacing both actuating 
Unite’ folding units) ends here 

‘Observe the following installation instructions: 




















‘Shift rear cover frame such that siding blocks 
{all out of bracket. 


Pll forward rear operating cable on lettright. 
Remove front (A) and rear (8) slides from slid: 





1 Coding for tit control 
2 Coding tor tront slide 
3 Coding tor rear slide 


Lubricate operating cable with one drop of oi, 
Grease botiom of sides. 


Installation note: 
Push back operating cable with slides and tit 
Control until guide pin (1) engages in bracket 
of Wit control foasie setting). 


Remove rear motor. 
Operating cables can now no longer be ad- 

















54 12.496 Removing and installing or 
ng wind deflector 


‘Open tront sliding iting sunroot cover 


Release leturight screw (2) 
Remove letright mount (3) and detach wind 
detector (1), 


For tightening torque, 
‘toler to Technical Data $4 12 7AZ 





54 12.612 Replacing microswitch for 
slidingrtifing sunroof motor 


Removing and installing motor gearbox unit, 
‘ater to 54 13 010. 


Dil out hollow rivets and rivet new micro- 
‘awiteh Into place 
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5419005 Removing and installing or 
replaci ing on 
Seer 


Ignition ot 
{Ut out cover with folding og. 

LUnctip hand crank from the cover. 
‘Completely close sunroot (neutral position). 
Wnecessary, close sunroot with help of emer- 
‘gency operator, rter to $40... 


W necessary, untasten screw (1) (old cohstruc- 
tion status). 
Ut coupting (2) out with nand crank pointing 
ownmards 























54 13.006 Removing and installing or 
replacing rear coupling on 
‘gearbox unit (touring) 

Jgnition of. 

Litt out cover with foing tog. 

Unelip hand erank from cover. 

Slging/iting sunroot must bein neutral pos 

tion, necessary close using emergency oper- 

ating mode: reer to 540. 


Lit out plug by pling downwards 


Note: 
the plug diameter is « 20 mm, partially 
remove edge trim. 


necessary, untasten screw on the coupling 
(01d construction status). 

Ltt coupling (1) out with hand crank pointing 
‘downwards 
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5419010 REMOVING AND INSTALLING 
‘SUN ROOF MOTOR AND 
GEARBOX 


‘Switch off ignition, 
Um out cover using a creaser. 


‘Shut root. 
W necessary, shut root manually using the 
hnexagon socket key. 


Unscrew screws (1 and 2) 
Disconnect plug and remove motorigeat- 
box unit. 





Instatation: 
‘Screw (1) Is tonger. 
Tightening torque = 2.8 Nm. 


‘Instatation: 
Install motor/gearbox unit only with closed 
00! and motor In zer0 position = bore (1) 
‘on one line with ahats (2). 

W necessary, urn with Relp of hexagon, 
socket key. 

















4st 




















5413011 REMOVING AND INSTALLING / 
REPLACING FRONT SUN ROOF 
LID MOTOR (Touring) 


Switch off Ignition. 
[Un out cover using a crease. 


SShut root completely (zero position). 
W necessary, emergency (manuai) closing - 
roter to 54.00... 


Unscrew screws. 
Disconnect plug and remove motorigear- 
ox unit. 


Instataion: 
Tightening torque". 
Intiatze sun rot -reler to $4.00 ... 


+ Reterto Specitications 
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5413012 REMOVING AND INSTALLING / 
REPLACING REAR SUN ROOF 
UO MOTOR (Touring) 


‘Switch off Ignition. 
Remove rear roo! liner section - reter to 
Group 51. 


‘Shut root completely (zor0 position), 
MW necessary, emergency (manual) closing » 
teter to 54 00 . 


Unscrew screws (1 and 2), 
Disconnect plug and remove motorigear- 
box unit. 


Instatation: 


‘Screw (1) Is tonger. 
‘Tightening torque = 2.8 Ne, 


+ eter to Specitications 





























54.13.015 REMOVING AND INSTALLING / 
REPLACING SUN ROOF 
MODULE (Touring - Rear) 


‘Switch off Ignition, 
Flomove rear root liner section - reter 
Group 51, 


Disconnect plug (1). 
ress down retainer (2) and tf out plug (4) 
‘together with arrest (3) tothe let 


instalation 
Carry out Intalization. 


Unscrew screws and remove module. 
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‘TROUBLESHOOTING SUN ROOF 











Condition Cause Corrsevon 
Racting none 1) Front siding shoes loot / detective 1) Tighten / replace front siding shows 

3) Sun root maladjusted by Adjust sn root 

€) Rubber stop mising €) Install eudbar sop (cover rail, gate, div cables) 
ating none 1) Excesive gp between rot and i trontrear) 1) Adjut id, replace val pacesary 





Water entering car through roof liner 


iB 


1) Sun root maladjusted in 0 position 
i) Seats loose / damoged 
<€) Wrong seat installed, Different seal profiles (ront/tesr 





) Drain hoses plugged 


1) Adjust in 0 position 
1) Tighten / replace seals 
€) Install original parts 


4) Clean drain hoses 





Root lid lifts cnesidedty 


1) Drive cables maladjusted 


1) Adjust drive cables in 0 position 





Sun root lid moves 00 slow (motor runs slowly) 





4) Maladjustment 


1) Transmission detective 





4) Adjust sun roof in 0 position 
b) Replace motor/gearbox unit 





61 Electrical system 


6111 051 


6113021 


6120 


6121 

6131... 
016 
018 
020 
040 
028 
070 


051 
115 
265 
280 
282 
300 
310 
350 
352 


355 
437 
440 
470 
61.35 900 
905 
900 
6161... 
270 
285 
61 67 000 
6161 
6162... 
004 
060 
070 
070 
080 
085 
090 
100 
110 
130 
150 
6167 010 
040 
060 
6171 004 
6190 


General information 
Note when disconnecting battery! 
Note when battery is connected! ... 
External start aid .... 
External start aid and car telephone! 
Windshield wiper (wiper motor) 
Windshield wiper (ADV motor)... - s 
Instructions for removal and installation of electronic control units 61- 
























Battery care and maintenance .... " eo 
Battery — charge 
Battery test ... 





Wiring harness section for motor ~ replace (MSO) . 
Plug connections, engine wiring harness (M50) 
Power distribution box — remove and install ‘i 
Assembly and disassembly of cable shoes from plug housings .... 
Wiring harness repair with help of repair kit IV for vehicle electrics 61 9 020 
Special tools for wiring harness repair .. Sinai 

Strip insulation from wiring . 
Cut wiring 

Crimp cut sections... 
Plug connection on the wiring hamess — repair . 
Comb connector for retrofit items — install 
Tools for wiring hamess repair form repair kits |, II and Ill 
Battery high current test 

Threshold values for assessing all batteries (apart from telephone batteries) 
Battery in closed-circuit current test — check ‘ . 

‘Auxiliary battery — remove and install 
Batteries — charge . 
One steering column stalk switch — replace 
Turn signal indicator / dip switch ~ replace 
Selector switch for cruise control — replace 
Ignition/starter switch ~ replace . 4 
‘Wiper switch — replace 
Light switch ~ replace ... 
Fog light switch ~ replace ... 
Dimmer switch for instrument lighting — replace 
Switch for headlight vertical aim control... 
Blower switch (heating) ~ replace 

Rocker switch for door window operation — replace ... 
Program switch for transmission control (EH) ~ replace 
Oil pressure switch — replace ..... ee 
Engine oil level switch — replace 
Oil temperature sensor — replace 
Brake light test switch ~ replace 
Brake light switch ~ replace... z 
Microswitch for luggage compartment lid handle — remove and install or replace «.....61- 
Microswitch for luggage compartment lid lock (lock cylinder) — remove and 

install or replace .... se 
Microswitch for rear window lock ~ remove and install or replace ... 
\Wipe/wash control unit for rear window — remove and install or replace 
‘Thermal switch for heated window wash jets ~ remove and install or replace 
Relay module (under rear bench seat) ~ replace 
Ring antenna of electronic vehicle immobilizer — remove and install or replace : 
Transceiver module of electronic vehicle immobilizer — remove and install or replace ....61- 
Control unit of electronic vehicle immobilizer — remove and install or replace 
‘Windshield wiper arm setting — adjust or check .. 
Wiper console — remove and install 
Wiper contact pressure control motor ~ remove and install or replace . 
‘Washing fluid tank for headlight cleaners ~ replace .. 
Washing fluid level switch — replace 
Tailgate window wiper ~ description of operation 
Tailgate window wiper — adjust wiped zone .. 
Tailgate window wiper motor — remove and install or replace 
Tailgate window wiper console (linkage) ~ remove and install 
Tailgate window wiper console (linkage) — replace ...... 
Tailgate window wiper drive rod — remove and install or replace 
Tailgate window wiper drive rod cable — remove and install or replace . 
Tailgate window wiper shaft bearing — remove and install or replace 
Tailgate window water spray nozzle — adjust .. 
Tailgate window water spray nozzle — remove and install or replace 
Tailgate window washing fluid tank — replace 
Tailgate window washing fuid pump — remove and install or replace 
Headlight washing fluid pump — replace 
Headlight water spray nozzles — adjust 
Headlight water spray nozzles — replace 
Windshield water spray nozzles — adjust 
Drive and control unit for power roller sun visor — troubleshoot ... 
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GENERAL INFORMATION 
Important When Disconnecting Battery 


Disconnecting the battery will erase fault memories of control units, #0 that fault mem- 
‘oles should first be interrogated and any possible faults printed. 

The radio can only be operated atier disconnection of the battery by entering the radio 
‘code again, #0 that the customer should first be asked for his radio code card. 

Note stored stations so that tney can be stored again after connection of the battery 
The stored data of the onboard computer and clock will also be lost 

W car is fitted with an infrared locking system, all keys must be recoded - refer to Car 
Electrie‘Electronic Test Plan tor addtional information. 

To disconnect the battery (located underneath rear seat), remove cover on rear seat 
‘base at right bottom and unscrew ground cable at ground connection point 
Disconnect battery ground lead It battery Is located In engine compartment 












Important With Connected Battery: 


‘Working on components, wire connections and $0 on could cause taunts to be stored In 
tautt memories of concerned control units. 

Instructions in this Repalt Manual specity disconnection of the battery, this must 
‘always be conformed within the interest of safety 





‘Outside Starting Als 
D0 not start the engine with help of starting sprays. 


Preparations: 
‘Conform withthe foltowing when starting engine with starting cable. 

Ensure at starting cable wires are of appropriate cross section size. 

Only use fuse-protected starting cables. 

{Check whether the current supplying battery has 12 V voltage. 

W engine is started trom battery of another car, ensure that there Is no contact between 
the bodies of both cars 








auton’ 
‘Never touch ignition system components under current ~ dangerous high tension! 


Procedures: 
‘Always conform with the procedures to avokd Injury 10 persons oF damage to paris. 
‘Select range P in cars with an automatic transmission and appl 

Move the shin lever of cars with manual transmission into neu 

Ing brake, 

Ensure that the starting cables cannot get caught In rotating pans, ¢.9. tan, 
First connect both positive poles of the batteries with one starting cable (red). 
Use the positive connectigh point In the engine compartment for cars wih the battery 
In the trunk. 

‘Then connect the second staring cable (black) between the negative pole of the cur- 
rent supplying battery and engine or body ground of the car to be started, 











Caution 
‘Never connect the second starting cable (black) on the negative pole of the battery In 
the car to be started, Produced gas could be ignited by sparks ~ danger of explosion! 





the battery in the ci 
‘un at idling speed, 
‘After the engine of the car to be started has started up, first disconnect the starting 
cable on the negative pole / ground connection. Then remove the starting cable trom 
the positive poles. 


Supplying power Is weak, stan the engine of this car and let it 





Outside Staring Ald and Car Tetepnone 


Slemens ¢ 2 
"When starting the car's engine with outside help trom another car, remember that over: 

could damage the Siemens C 2 telephone. Consequently sways disconnect 
the sender and receiver from ihe electric system belore using outside stating aids 


lemons C 3 and Motorola C 451 
Senders and receivers of Siemens C 3 and Motorola C 431 telephones are protected 
‘against overvotage, but calls may nol be made of recelved during outside starting, 


‘Atways pay attention to the operating Instructions of aiferent type and aitverent make 
telephones. In case of doubt disconnect the sender and receiver rom the car's electric 
system. 





Windshield Wipers (Wiping Motor) 


In case of disturbance intermittent wiper and wiper speed step 1 are switched off by a 
protector. 

‘This protection remains etective even after eliminating the fault and can be cancelled 
Dy switching of the Ignition (terminals 15 and Ri) for 3 minutes. 


‘Windshield Wipers (Wiper Contact Force Motor) 


In case of disturbance the wiper contatt force regulating motor Is switched olf by & 
rotector 

his protection remains effective even alter eliminating the faut and can be canceled 

by 





18) Cisconnecting the battery for 30 seconds (important al fauk memories will be 
rased) 

or 

'b) operating car {aviomatic cancelation), 
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Instructions for Removing and ins 





Ing Electronic Control Units 


Important! 

Disconnecting the car's battery will cancel fault memories of control units, so that It 1s 

absolutely essential to interrogate fault memories prior to disconnection ol the car's 

battery and to have, printed with the BMW Service Tester’ printer. Stored 

faults must then be Investigated, 

Disconnection and connection of control unit plugs always requires that the ignition be 

switched off 

Rlemoval and instalation of components, relays, fuses, ete. could cause the storage of 
ult in fault memories of control units capable of seli-dlagnosis, Consequently ater 

Finishing work on the electrical system itis always necessary to Interrogate faun mom: 

Investigate stored faults and cancel the aun memories 




















Battery Cate and Mainenance 
‘The electrolyte level of present iow-maintenance batleries should be checked at least 
annually oF at Intervals of 28,000 km and corrected to the max. mark specitied by the 
battery supplier with distiied water when necessary. 

Discharging by the power consumption of contro! Units even In standby mode Is added 
to the natural selt-discharging of a battery due to the increasing number of contro! units 
sed in cars today. The batteries of cars in storage should be recharged at the latest 
‘every six weeks 10 maintain the service life and avoid excessive discharging (reter to 
battery recharging calender), The time for sell-discharging depends on the car mode! 
and equipment 

















Charging Battery: 





Wa standard or fast charger (¢.9. Bosch SL 24 90°) is used to charge a battery, the 
‘battery must be disconnected trom the car's electrical system and removed in order to 
‘avold damage to paint finishes and upholstery by the escaping gas. 

Excessively discharged batteries could be damaged or destroyed by the very high Initial 
{current (high temperature). 

‘The battery can remain connected when using an electronic charger (e.9. Slemens VB 








‘The electronics deos not permit critical peak voltage. 

{An electronic charger also charges an excessively discharged battery with reduced 
current until a certain basic vollage is reached, 

Refer to Service Information 61 08 88 It there Is doubt as to whether oF not the battery 
charger inthe workshop is suitable 


Important 
Always first measure the open circuit voltage betore charging a battery Installed In the 
‘car 1 this voltage Is 10 V oF less, it cannot be excluded that one oF more cells are faulty 
‘that the battery a8 a whole Is already pre-damaged. 

‘In this case its always necessary to remove the battery 
Ing could damage interior equipment. 

“Attempt to regenerate the fauity cells with low charging current 
Remove plugs trom the separate cells Inthe Interest of saety. 
Also retert0.61-21"1, 











escaping gas while charg- 





Testing Battery: 


‘An objective statement on the charged condition of a battery is only possible by way of 
2 foad test with cold testing current. 
This test can be carried out with a battery tester, for example 


Bosch ¥ 12 220° or preterrably with 
Boseh T 12 200" 


‘Additional information on load tests Is contained in the pertinent operating Instructions: 








Tho acid density of a battery ci_ 180 be used to determine the charged condition. 
‘Tis test, however, Is not a8 positive due to he design-orientated dispersion range of 
‘cid density (e.g. charged standard battery version = acid density 1.26 kgitr, — trople 
version = acid density 1.23 Kgitr) 

‘Another Interfering factor Is the acid layer Immediately after FMiing with distlied water 
Battery wear with partially suiphated andior strongly contammated paltes will also toad 
to Incorrect acid density test results 




















* Source of Supply: BMW Parts 
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6111051 REPLACING WIRE HARNESS. 
‘SECTION FOR ENGINE (M50) 


Ground lead 4a of ignition colts, 
end) 


ry 
Injection plate wiring channet 
Wires to ignition colts 


1 


positive wires 
Relay for OME controt unit 





Plug for alt conditioner 
10 Firewall wiring channel 
11 Connections for startor 


16 Connection for tank venting valve 
17 Connection for edtalytle convertor 

18 Connection for intake air temp. sensor 
19 Connection for cylinder Ident. sender 
20 Connection for TDC sender of OME 

21 Connection for throttie valve potentiom. 


25 Connection for coolant temp. sensor 


of OME 
126 Connection Yor temp. gage sender 
27 Connection ot idling contro! 

28 Wire harness carrier on engine block 


‘The following phig connections could 
be instated: 


VANOS control unit (tied beck in vicini- 
ty ofthe oll titer, 
Roter to 11 36.010, 


‘knock sensors 1 and 2 


Caution! 
‘Mixing up both of these plugs wit! lead 
10 engine 
Rooter to 12 14 600, 
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Disconnect battery postive ead, 
Remove holder for wire harness In ight 
fuserelay plate. 

Unscrew electric wire duct trom firewall, 
Mark relays and phigs In tuse/relay 
plate. 

Remove complete wire harness from 


ull all plugs off of ignition colts. 
Unetip wires In cover. 

‘Mark plugs and disconnect plugs trom 
‘engine. 

Disconnect engine plug and diagnosis 


plug. 

Cut ott wire straps trom carrier on the 
{ongine block atthe right and remove 
‘wire harness. 




















Important! 
‘The engine wire harness for 
Bosch DME and 

Siemens MS 40 

are diferent. 


New part numbers. 


Changed coding of plugs for sensors (0.9 
lemparature sensor, ing speed control, 
‘engine contro! unit), 


‘Additional connections for knock sensors 
(1 and 2) below the Kling speed contro! 
(Slemens MS 40), 
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ENGINE WIRE HARNESS PLUG 
CONNECTIONS 


Mutual ground lead of ignition cous 
(primary eirculty 


Plugs of ignition colls 


Electronic box plug connections 


relay 
xygen sensor heating relay 
5 ABS control unit plug. 


1 Ale conditioner adltional wire 
8 plug 

2 Cruise control additional wire 
harness plug 





Connections of starter motor 











an 





1 Diagnosis plug 
























2. Engine plug 




















2. Tank vent valve >) S~] Piva tor mote valve potentiometer 





Connections of atternator 








Plug of Intake alr temperature sensor 1 Coolant temperature sensor for OME 


2. Temperature senger for temperature 
gage 
5 3. Cylinder identification tor DME 
j=] 4 TOC sender tor OME 
5 Idle speed control 














1. Oil pressure sender 
2. Cylinder Identitying sender tor DME 
3. TOC sender for OME 
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6113 021 REMOVING AND INSTALLING 
FUSE/RELAY BOX 


Disconnect battery ground lead. 
‘Mark and iif out all relays. 
‘See Test Plan for relay connection plan. 


Mark Installed position of cover holder. 
Unscrew screws and litt out cover 
holder. 


Unscrew screws (with Torx socket) and 
lit upper box sections, 


Push back clips on lett and right sides 
Of fuse plate and lift out plate down: 
wards. 




















Lift lockpin out of holder. 


sh back tab of pertinent plug wth 
Speci! Too! 6141 and pul ut plug 
Goenwarse 
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6113... REMOVING ANO INSTALLING 
WIRE CONNECTORS IN PLUG 
RECEPTACLES 


Use set of Special Too!s 61 1 150 for this 
purpose, 


‘Application Information: 


Only plugs with additional receptacle lock 
are described in these Instructions. The 
pins of plugs not described In this section 
‘can be pressed out with a suitable pressing 
‘Out tool. After ropalring plugs iis always. 
‘very Important to make sure that the locks 
‘of pigs have engaged 


Utrasonic Bonded Plugs, 


Pins of plug (1) are bonded ultrasonically 
‘and cannot be replaced. 

They.can be recognized by the bonds (2) on 
the fang side of the plug, 


Pins of plug (1) are bonded ultrasonically 
{and cannot be replaced. 

‘They can be recognized by the bonds (2) 
‘on the 1ong side of the plug. 





























77and 8 Pin Round Male Plugs 


Pull pubber grommet (1) off carefully. 
aah eck retainers 2 of nator iv) 


Slide Interior plug (3) In direction of arrow 
‘until retainers (2) lock in locking groove (4), 





Push back steel spring locks (8) of pert- 
‘nent pin using Special Too! 61 1 132 and 
pull out wicas. 
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13 Pin Round Male Plug 


ull rubber sleeve (1) of. 
ull lock (2) out caretully In direction of 
arrow. 


























20 Pin Round Male Piug 


Push back retainers (1) of interior plug (2) 
carefully, 


‘Turn Interior plug (2) far enough that re- 
tainers (1) lock 


In locking groove (3), 


steel spring locks (4) of pert 
pecial Too! 61 1 132 and 
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Round Male Plugs with Single Core Seat 
‘Special Too! 61 1 141 = unlocking 100! tor 
‘pin plug. 


‘Special Toot 61 1 142 = unlocking too! for 
pin plug 


Special Too! 61 1 143 = unlocking too! for 
12pin plug 


‘Special Too! 61 1 144 » unlocking too! for 
25pin plug. 


























saree 








Unlock plug. 
Inger suttable connection end of special 
1001 Into plug and turn counterclockwise 
‘approx. 3 


Plug locked: 
Postion of retainer (3) n locking groove 
@) 


Plug unlocked: 
Retainer (3) In groove (1). 


Push back steel spring locks (4) of pert: 
‘nent pin using Special Tool 61 1 132 and 
pull out wire 
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15Pin Plug 


Pull exterior plug (1) out slightly In area of 
retainers (2) caretully. 


Pull interior plug (3) In drection of arrow 
af 88 STOP, 


Push back steel spring locks (4) of pert. 
‘nent pin using Special Too! 61 1 132 and 
poll out wire 




















Band 12 Pin Plugs 
lug upper section (1) and plug 


Move 
lower sgction (2) against each other In 
direction of arrow. 


‘Push back stee! spring locks (3) of pert! 
‘nent pin using Special Too! 61 1 132 and 
pull out wire, 
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30 Pin Pug 


Pull exterior plug (1) out slighty in area of 
retainers (2) caretully. 


Pull interior plug (3) In direction of arrow 
8 far a3 stop, 


Push back steel spring locks (4) of pert 
‘nent pin using Special Toot 61 1 132 and 
pull out wire 


























20 Pin Relay Module Plug 
Pull locking siide (1) out of plug (2) 


Push back steel spring locks (3) of pert 
rent pin using Special Tool 61 1 132 and 
ull out wire, 


























25,35 and $5 Pin Controt Unit Plugs 


Unscrew philips screws (1), 
Pry out pin sender (2) with seal (3) n at- 
rection of arrow. 


Pull oft soot (3), 
Pull out receptacte tock (4) In direction of 
‘arrow and unlock, 


Push back stee! spring lock (5) of pertinent 
pin using Special Too! 61 ¥ 134 and pull 
Out wire. 


























Relay Carrier 


Carefully pull retainer (1) of relay holder (2) 
In direction of arrow. 


Pll relay holder (2) n alrection of arrow 
Into frst eateh (3) 


sh back stool spring lock (4) of pertinent 
pin and pull out wire 


with Special Toot 61 1 137, 
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Push back steel spring jocks (2) of pert: 
rent pin using Special Too! 61 1 137 and 
ull out wire 
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Display Lamp 


‘Apply Special Too! 61 1138 on concerned 
‘display lamp, turn counterclockwise (in 
‘irection of arrow) 90° and take out display 
lamp. 
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61-13/11 





6113... REPAIRING WIRE HARNESS 
WITH HELP OF ELECTRIC SYS- 
‘TEM REPAIR ASSORTMENT IV 
(Special Too! 61 9.020) 


Satety information: 
‘Always find the cause of damage (6.9 
‘anarp edge body parts, taulty equipment, 
‘eized mechanisms, corrosion Irom pene- 
{rated water, etc.) betore repairing a wire 
harness. 

Inerrogate taut memori 

Eliminate cause of damage. 

Disconnect battery ground cable 





Important! 
‘Only repair a wire harness if according to 
the wiring diagram no safety relevant sy 
‘ABS, active rear axle kinemat 
‘airbag, etc.) are Intivenced, 
Otherwise replace he faulty wire harness 
(OF use repair wires (reer to Service Intor- 
‘mation of Gr. 34 and Pans), 








CCheck function and interrogate fault mem- 
‘orles 

Eliminate new 
the fault memortes, 








Instructions are supplied with Special Too! 
619020, 

formation for ordering pars and atst of 
[parts are also part of these instructions. 









































SPECIAL TOOLS FOR WIRE. 
HARNESS REPAIRS. 


Hand pliers without matrix 61 9 041 
(par of Special Toot 61 9.020), 


Matrix 61 9 042 for hand pliers 61 9 041, 





1 Crimping stops on electric wires in 
‘cross section size trom 0.5 10 2.5 mm’ 





2 Pushing contact sleeves onto comb 
type connectors. 


‘Stripping pliers with wire cutter 61 9 043 
(par ot Special Toot 61 9.020), 
‘Applications: 


1 Stripping PVC insulation trom wires In 
F088 section size from 0.5 10 4.0 mm 


Ccumung copper and akuminum wires In 
‘cross section size up to 2 mm 


aT 


3 


611150. 
Ing 10018 for 2.5 mm plag sys- 
Out tools for pins. 





Speci 
Set 
tem, 


j 
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STRIPPING WIRES 


[Use Special Toot 61 9 083 


Guide In wire 1) untt behind the knit, 
Length of wire behing the knife Is equal 10 
the stripped length. 


Stipped Length 
wie 5 supped 
tren imme 
03810050 ‘so 
83840 100 3 
‘goto 250 50 


‘Squeeze pilers until the wire Is hela tight 
by jaws (3). 


Squeeze pilers further as far as stop. 
‘This strips wire (4). 
































Open pliers and remove stripped wire (5). 


CUTTING winES 
Use Special Toot 61 9 043, 


Push upper grip of stripping pers (6) In 
aircon at arrow uni he cuts are 


‘pen ples inna postion and holdin 
this postion 


Hold wire (8) between the cutters and 
‘squeeze pliers as far as stop. 


Reter to the Instructions supplied with Spe- 
lat Too! 61 9.020 for further Information. 
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CCRIMPING ON STOPS. 
Use Special Toots 61 9 041 and 61 9 042. 
Strip wire, 


Unlock special tool 
‘Squeeze grips (1) lightly and push unlock- 
Ing lover (2) In direction of artow. 

On: 


Squeeze pilers as far as stop which unlocks 
the pliers automaticaty, 


Designations on nests (3) of Special Toot 
{61 9042 indicate which contacts.can be 
Used In which crimping nests. 

‘The following wire cross section sizes and 
thelr corresponging stops can be used. 
0.35 100.5 mm 


100. 
0.7510 1.0 mm? 
1s rim? 
25 mm? 
Example: 


Contact sleeve 1.8. 2.5 mm? for comb type 
connector 


Reter to the instructions supplied with Spe- 
lat Too! 61 9 020 for funher information, 


























Pace contact (stop) in previously deter- 
mined nest. 


reload contact by squeezing the matrix in 


Ingen stripped wire end (7) Into contact. 
Ensure that Insulation and stripped wire 
{end seat correctly in the contact. 


Take contact out ot hand pliers. 
Check Insulation crimp (8) and wire crimp, 
(9) for correct erimping as shown in tne 
{his and following figures, 
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e002 








om 

















Correct Crimping: 
Visible wire end (10). 
‘Visible Insulation end (11), 


Incorrect Crimping 
Wire end (10) inser 100 tar 

Insulation end (11) in wire crimp. 
Wnacessary, repeat crimping with a new: 
contact. 


‘Wire ond (10) not visible. 
Insulation end (11) not visible. 
Wnecessary, repeat crimping with a new 
contact. 


Reter to be Instructions supplied with Spe- 
lal Tool 61 9 020 for further information. 



































REPAIRING PLUG ON WIRE. 
HARNESS 


Ton aitforent sets of tools are provided In 
‘Special Too! 61 9020 for wire harness 
‘apairs 


‘eter fo ihe instructions eupplieg with Spe- 
lat Tool 61 9 020 for turner Information. 


Example: 
Repair Set A for contact sleeves on comb 
type connectors 


Prepared wire end in required wire cross 
‘ection size (1), butt connector for selected 
‘wire cross section size (2), shrink-on 
sleeve (3). 


Unlock receptacte, using Special Too! 
161 1 180 for this purpose. 

‘Also reter to insructions supplied with 
Special Toot 61 1 180. 

Mark damaged contact (4) with socket 
umber of receptacie and press tout of 
the receptacte using the pertinent speciat 
{001 contained in Special Too! 61 1150. 
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Gut ut wire with tauty contact (5) at point 
‘which is easily accessible, 
! 


Important! 

Check maximum iangth of repair wire! 

more than one wire has to be repaired, 
must be 


Strip wire narness wire end (6) 


Cut oft repair wire (7) 10 required length 
And strip end of wire, 


Crimp butt connector on wire hares end. 
































Install shrink-on sleeve (8) on unused wire 
end. 


Crimp unused wire end with butt connector. 


Pull shrink-on sleeve over butt connector. 
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Place wire with contact on comb type 
connector 


‘Squeeze special oo! and push on contact 
an far as stop, 


Imataed comb type connector 


fe sssembiad como type connector to 
Insulation receptacie 
Mount inition receprecte on Day, 
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TOOLS FOR WIRE HARNESS 
REPAIRS OF REPAIR ASSORT- 
MENTS |, AND it 


‘These repair assortments are avaliable from 
‘BMW Parts. 


Repair assortment for electric system 1 
Order No, 81 24 9 408 080, 


Repair assor 
Orger No. 





for electric system it 
"9408 300 





Repair assortment for electric system I 
‘Order No, 1 24.9 408 400, 


‘Survey of applied hand pliers In boxes tor 
Etectrie Systems t and 


Mand pi 
Box | 
(Order No, 81 24 9 408 125 





(Cimpac il from Electric System 



































‘Hand pliers Super Champ FT trom Electric 
‘System Box! 
‘Order No. 408 126 





Hand pliers for Ignition lead contacts trom 
Electric System Box! 
(Order No. 81 24 9 408 127 


Hand pliers for “Modu” (electronic contacts) 
from Eectrie System Box I 
‘Order No. 81 24.9 408 331 


and pliers for 245 mm contacts trom Elec- 
ttle System Box ft 
(Order No. B1 24 9 408 449 
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‘Other Instatiaion and too! application 
Information 

Operating Instructions: Order No. 61 8 084 
Wire repairing too! of repair assortments. 
for Electric Systems I land. 








Contents of instructions among othe 
1 Application of tools, 
2 Reduced susceptibiity to repairs 
3 Better repair process 








Send orders for operating instructions to: 
Cartool GmbH 

Alitred Brenm Str. 5 

£8070 ingoistadt 

Germany 
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BATTERY HIGH CURRENT TEST 
= for Starter Batteries - 


Test with Bosch Tester 12 2006" 








‘There is high current toad of approx. 200 A, 





‘This test Is presently the most dependable 
‘method of evaluating the charged condition 
‘and physical bate condition (such a cel 

shorts, sulphatation), 








Test Procedures: 


Connect the battery tester. 
Ground point of engine wire harness at 
‘electron box In front of the engine com- 
‘partment firewall, 

Remove cover. 

















‘Connect the bsttery tester and set the cold 
testing currentrated capacity according to 
the battery specications. 


‘Switch all consumers off. 
Switch the ignition off and walt $ minutes. 
Start the test as described in the operating 
Instructions, 


Only scales B and C are required for the 
evaluation of batteries. 


61-20/2 


LIMITS FOR EVALUATION OF ALL BATTERIES (Except Telephone Batteries) 



































as 
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1) Charged condition and starting power must always by eval 


2) Test Charge Longer than 5 hours with charger Gossen CG 2 or 


Slemens:Gossen VB 601 


3) Full Charge. 


LUntit charged condition Is more than 80 % 








{ested tron ihe positive connection point in the engine compartment, repeat the 
Datry to be sure of correct test results. 
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(61.20... CHECKING BATTERY IN OPEN 
CIRCUIT CURRENT TEST 


{moar cy etn tah curt 

harging could be caused 
Dy-sxceceive open creat cone Soneumo- 
ton, 





Betore Open Circul Current Test 
Vehicle must have been Unused atleast 3 
hours, 

Switch aa consumers off which can be 
‘switched off (ignition, Inside Ughts, reading 
lamps, seat heating, addtional heater, 
‘adaitignal ventiater, telephone, etc) 

Shut the glovebox, trunk/taligate lid and 
‘engine hood, 


Keep to the following procedures so that 
possibly selzing relays do not fal 


Connecting Ammetor: 
Connect the positive lead of the ammeter 
{othe disconnected ground connection. 
Connect the ground lead of the ammeter to 
the door lock strike, 























1 the striker is lined with plastic, the cigar 
lighter ground wire Inthe rear of the car 
‘must be used. 

Remove the panel, 
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Remove the shrink-fit hose on the body end of the battery ground lead (see 
pictures) for a battery installed underneath the rear seat. Clip on a cable with 
{an alligator clip at this point (Hirschmann AK 2 § clip together with test leads, 
ted = Order No. 61 1 472 and black = Order No. 61 1 474), 

Clip ® second cable on the striker of the right rear door, oF of ground on the 
‘ear cigar lighter, 


Close, lock and arrest (double-lock) the driver's door, front passenger's door 
‘and lett rear door. 

‘The right rear door remains open. 

Disconnect the battery ground lead with connected alligator clip on the ground 
Connection point carefully 5 minutes after the locking step and bend It away. 
Statle current now flows only via the multimeter. 


‘Simulation of the closed car by pressing the door contact switch on the striker. 
Read static current value on the multimeter. 


I the static current Is more than 
50.ma, 

Nt can be assumed that a hidden consumer Is loading the battery. 

‘The hidden consumer can be pinpointed by pulling off fuses, possibly relays 

‘and control units one atter the other. 

When testing and possibly troubleshooting have been.concluded, the multl- 

‘meter must be removed In reverse order of Installation so that the memories of 

the radio, on-board computer and various control units are not cancelled 

Static Current Test in Cars with Burglar Alarm: 


In order to be able to measure the actual static current, the door contact of the 
‘open right rear door must be pressed 5 minutes after the locking step. 





‘The door contact must not be released immediately after reading the 
‘ent, because then the burglar alarm horn would be active. Thi 
rent'for the selected measuring range of the multimeter could 
sstrument, but at least the Installed fuse. 









‘The ground lead must always be reconnected In reverse order of disconnection, 
|m order to be able to deactivate and unlock the car correctly. 
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6120... REMOVING AND INST) 
ADDITIONAL BATTERY 
Disconnect ground leads of both 
batteries. 


Remove trim pane! on tall panel. 
Bend trunk trim panel on right wheel 
house aside. 


1. Additional battery 
2 Battery cutoff relay 
3 Parked car heating control unit 


Wiring diagram: battery cut-off relay 
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6121... CHARGING BATTERY 


‘Only chargers with the following pro- 
erties are sultable for charging the 
battery in the car with connected car 
power supply. 


= Current limitation for strongly dis- 
‘charged batteries (regeneration of 
slightly predamaged batteries). 


= Switchover or shutoff atter reaching 
14.4 V gassing voltage. 


= Direct current voltage with harmonic 
wave less than 1 V, 


‘Sample Chargers: 
Slemens/Gossen VB 801 

Gossen CG32 

‘See voltagevinduction charging curve. 





Voltagevinduction Charging Curve 
Shows: 


1, Charging with minimum current up 
to gassing limit voltage of 14.2 V, 
whereby charging In range of about 
13.2 to 14.2-V could last relatively 
Jong, because in this limit range 
charging Is with very low current, 


2. Charging of strongly discharged 
batteries with an Initial current of 
approx. 2 A up to a terminal voltage 
Of approx. 7 V, at which maximum 
charging current cuts In. 


Battery chargers without these proper- 
ties lead to damage in the car. 

‘The battery must be disconnected from 
the car power supply system when 
using any other chargers. 

Take battery out of the car when charg- 
Ing with non-regulated chargers (see 
Operating instructions). 
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6131... REPLACING ONE STEERING 
COLUMN SWITCH. 


Disconnect battery ground lead. 
Remove steering wheel ~ see 32 33 000. 
Remove trim panel for dashboard at 
bottom lett - see 51 45 160. 

Unscrew screws and take off lower 
steering column casing section, 


Cars with Airbag: 
Unscrew screws and take off lower 
steering column casing section. 


Drive out pin and lift out expansion 
rivet. 





off upper steering column casing 
section. 





61 31 016 REPLACING TURN SIGNAL/ 
HEADLIGHT DIMMER 
SWITCH 


Remove casing sections - see “Re- 
placing One Steering Column Switch’ 
Pull off plug. 


‘Squeeze locking hooks on both sides 
‘and pull out switch, 
Disconnect all plug connections. 


Installation: 
‘Mount turn signal switch In turn signal 
Indicating position and then install the 
steering wheel. 


6131 018 REPLACING CRUISE CON- 
‘TROL SELECTING SWITCH 


Remove casing sections - see "Re- 
placing One Steering Column Switch”. 
Press down on lever and pull out 
switch, 

Disconnect plug. 
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61.31 020 REPLACING IGNITION SWITCH 





ing -reter to "Replacing One 
Steering Column Switch’ 
Fetainers on both sides and pull 





Disconnect plug, 
Important! 
‘After instalation carry out mechanical (lock 





‘eylinder) and electric (e.9. Ignition, radio, 
(fc, tests, 


Instatation 
{Check position of Ignition switch to steer 
Ing whee! lock and turn signal switch 10 
steering whee! 


6191 040 REPLACING WIPER SWITCH 





Remove casing - refer 1o "Replacing One 
‘Steering Column Switch”. 

Compress retainers on both sides and pull 
out switch, 

Disconnect plug, 





Instatation 
Check position of turn signal switch to 
steering whee, 
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61 31 028 REPLACING LIGHT SWITCH 


Push switch frame to the right and 
press In locking hook with a 1.0 mm 
thick feeler gage blade. 


Remove switch frame. 


Pull off plug. 
Press switch forward out of the switch 
frame, 


Instaltation: 
Press In locking hooks with a feeler 
‘gage blade and engage switch frame in 
the dashboard, 


61 31 070 REPLACING SWITCH FOR 
FRONT FOG LAMPS 


‘See “Replacing Light Switch” in 
6131 028, 


6131... REPLACING SWITCH FOR 
DIMMING INSTRUMENT 
LIGHT 


See “Replacing Light Switch” in 
6131 028. 


6131... REPLACING SWITCH FOR 
HEADLIGHT VERTICAL AIM 
CONTROL 


See "Replacing Light Switeh” In 
61 31 028, 
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61.31 051 REPLACING SWITCH FOR 
HEATER BLOWER 


‘See "Replacing Heater Controls” in 
64 11 200, 


6131 115 REPLACING SWITCH FOR 


pentene sore 
LQTS) — sree ster as rine wri 
Pesaro 
ie Ta FS aya pro nw 
rer at 
SAGO] sso, 
\ eearaeee 


3461027 


Note. 
Operate switch so that It will be easier 
to apply the round-edged pliers, 





























61 31 265 REPLACING PROGRAM 
‘SWITCH FOR TRANSMIS- 
‘SION CONTROL (EH) 


‘Testing - see BMW Test Pian In Gr. 24, 
Checking: 


Program switch Is moved to posit” 
with the ignition "ON". 


Pry out wood ornament on center 
console. 


Press out switch. 
Pull off plug. 
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346i 042 


61.31 280 REPLACING OIL PRESSURE 
‘SWITCH 


$38: 
Oil pressure switch (1) Is on base of 
the oll titer. 

Unscrew oll fiiter cover to have the oll 
In the oll filter low back into the oll 


pan, 
Pull off plug, 


Unscrew switch. 


Instatabion: 
Tighten oll titer cover. 
Install switch, 


M30: 
Unscrew coolant expansion tank. 
Remove oil pressure switch, 


M20: 
Remove engine splash guard ~ see 
Group 11. 

Pull off plug. 

Remove oll pressure switch. 














M21: 
Pull off plug. 
Remove oll pressure switch. 


M50: 
Unscrew oll fliter cover to have the ol 
{in the oll filter flow back Into the ol! 


pan. 
Unscrew switch. 
Instatation 


Tighten oll flter cover. 
Install switen, 
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61 31 282 REPLACING ENGINE OIL 
LEVEL SWITCH 


M30 and S 38: 
Drain engine ol 
Disconnect plug on engine carrer 


Unscrew screws. 
Remove switch. 


M20: 
Disconnect plug between engine block 
sind alternator. 

Unscrew screws, 

Pull out switch. 



























6131. .REPLACING OIL TEMPERA- 
‘TURE SENOER 


$38: 
il temperature sender (2) Is on base 
‘of the oll filter. 

Unscrew oll filter cover to have oll in’ 
the oll liter flow back Into the oll pan, 
Pull off plug. 

Remove sender with Special Too! 
009 160, 























61.31 200 Replacing brake light test 
Swich ane no 


Remove dashboard trim panel at bottom left 
=81 45 180, 

Remove cable plug, 

Remove cover 


LUntasten nut (1), unscrew nut (2) and draw test 
‘witen backwards, 


Installation: 
‘Brake pada in rest position 





1= Brake light test switch 
2 Brake light test switch 
3 = Brake pedal (in rest position) 





Note: 
In cars whose switch has a 4-pin 

‘plug housing, the brake light switch and the 
brake light fest switch share the same housing 
‘Adjustment as per 61 31 310. 





























61 31 310 Replacing brake light switch 


Remove dashboard trim pane! at bottom let 
5145 180. 
Remove cable plug. 


Depress brake pedal 

1° Pull tappet and sleeve straight forwards. 

2 Press together retaining clips and pull 
switch backwards 


Installation: 
Inatall ewiteh a shown in 2, 





Caution! 
‘Adjustment of the switch can be changed it 
brake pedal springs beck. 

Check function. 


Caution? 
‘On vehicles with electronic brake ight switch 
{identified on radiator fins), always te beck 
ines to switch with cable ciip (1. 


(61.31 350 REMOVING AND INSTALLING / 
[REPLACING TAILGATE GRIP 
MICROSWITCH 


‘Remove the tailgate trim panel. 
Uneiip capa of screws. 




















Unelip cap of screws. Unscrew let and right screws. 














‘Unscrew screws. \ Unscrew screws 

















‘Open the toolbox. hut the taligate. 


3 
‘Unscrew cap ofthe wiper crank, 
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4) 4 4 r Si ne agate 
SS oe 


‘Take the trim panel out ofthe clips care- 





Taligate Survey: 











Disconnect plug (1). 


Loosen the wire strap, 
Disconnect the plug, 











(oJ 











° 


Push the retainer back, 


Rlomove the switch. 
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(61.31 352 REMOVING AND INSTALLING / 
REPLACING TAILGATE LOCK 
(LOCK CYLINDER) MICRO- 
‘SwiTcH 


Remove the taigate trim panel. 
‘Unctip capa of screws, 


Unetip cap of screws. 


Unscrew screws. 


Open the toolbox. 



































Unscrew let and right screws, 


Unscrew screws. 
Unscrew screws of the grip recess plate 


‘Shut the taligat. 
Unscrew cap of the wiper crank, 
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‘Take trim panel out of the clips caret. 


Disengage the linkage. 


Loosen the wire strap. 
Disconnect the plug. 






































Push ine retainer back 


Instatabon 
Check the Instalied postion of the micro- 
‘switch 

‘Check function, 


+ Reter to Spectications 



































61.31 355 REMOVING ANO INST) 
REPLACING 
Dow Lock: 


Remove the taigate trim panel 
Unciip caps of screws. 


Unetip cap of screws, 


Unscrew screws. 


‘Open the toolbox. 


FALLING / 
TAILGATE WIN 
‘micRoswiTcH 









































‘Unscrew lett and right screws. 


Inscrew screws. 
Unscrew screws of the grip recess plate 


‘Shun the taligate 
Unscrew cap of the wiper crank 
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‘Take trim pane! out of the clips carefully 


Unscrew screws of the support. 
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Instataton: 
LLockpin (1) of the taigate window lock and 
‘crankpin (2) of the wiper must engage in 
Jock (3 and 4) of the taigate. 


‘The lockpin ofthe taligate window lock 


‘ng of the output disk. 


Unscrew scrows (1.9) 
‘Shut the taligate window. 
‘The lockpin should be adjusted to correct 


* Rieter to Specitications 
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61 31 437 Removing and installing or 
replacing wipe/wash control 
unit for rear window 


Remove wheel arch trim trom right side of 
trunk, refer to 51 47 161, 


Remove control unit (1), 
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331 440 REMOVING AND INSTALLING 
REPLACING TEMPERATURE 
‘SWITCH FOR HEATED WIND- 
SHIELO SPRAY NOZZLES, 


Description of Operation: 
The temperature switch is series connected 
‘with the heated spray nozzles, 

ON temperature: 210 10°C 

OFF temperature; 810 16°C 





When Troubleshooting 
Switch is open most of the time as the am: 
‘usually higher than 





wilt very seldom 
feaction time of 


Remove tront bumper «refer to Group $1 





‘Unclip switch in holder. 








Disconnect plug. 


‘Additonal information: 
‘wiring diagrams for E 34 models, 
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6191 470 REPLACING RELAYSMOOULE 
(UNDER REAR SEAT) 


{interrogate the fault memories. 
Disconnect the battery, 

Remove the rear seat Cushion -reler io 
Group 52. 


Unscrew screws. 
Remove the cover. 


Apply Special Too! 00 5 $90. 
Pall he module off 


Removed in this pletu 





auton! 
Wthe battery isnot disconnected, wrong 
‘equipment versions willbe stored taking 
the Basie module as an example. 

In this case some spectal equipment would 
‘ot be recognized. 

For example, the power window regulators 
‘would not work 

















161 96 900 Removing and ingtating or 
antenna 
ttectrone ‘Vehicle immobi- 
izer 


Remove steering column shroud at bottom, 
Unciip ring antenna 


Disconnect plug connector (1) and remove 
ting antenna, 























61 35 905 Removing and installing or 
‘module of electronic vehicle 
immobilizer 


Remove steering column shroud at bottom 
Disconnect plug connectors (t and 2), 


ress clip towards module and remove mo- 
‘dule by pulling downward 





6 35910 Removing ang inatating or 
ing contrat unit for. 


Release screws, 





Detach trim panel 
Remove knee guard if necessary. (US) 




















61-61/1 
































6161... Adjusting or checking wind- 
shield wiper arm angle of 
contact on windshield 


The approach angle of the wiper arm on the 
front windshield 's the principal determining 
factor for wipe quality during intermitient oper- 
ation and wipe quality at low roadspeeds, 


For cars with contact pressure adjustment, 
the clearance between adjusting screw (1) and 
tappet (2) must be A = 0 0.2 mm when the ig- 
nition a switched off and the wiper blade is 
‘ites, 


Special too! 009 210. 
(Latest version Is gray in color and has two 
holes). 

Fit to the fulerum point ofthe blade on the 
windshield. 

Point of windscreen glass application and ve- 
hicle designation are provided on the special 
tool 


{tthe approach angle is incorrect, the wiper 
‘arm must be turned to Its correct postion 
Using special toot 00 9220. 

Procedures: 

Select largest possible distance “A” between 
‘special too! 1 and special too! 2. 

Brace special tool 1 to ensure that no stress is 
applied to Joint 3 while being bent. 

‘Twist special too! 2. 





Cheek tunetion.. 
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61.61 270 REMOVING ANO INSTALLING 
COMPLETE WIPER CONSOLE 


Run wipers to parked position 
Remove heater blower = reler to 64 11 
Takao! cover 





Important! 
Set alr volume control whee! to zero and 
‘witch ignition on and off betore discon- 
‘necting cable in order to have the drive 
motor close the ventilation flaps. 





Disconnect battery ground tad. 
Disconnect cable completely 
Lm out linkage carefully, 


Pull off temperature sensor 


Remove retainers, tt cover slightly and 
temove Inlet cowls on let and right sides. 
‘Then remove cover 





3261004 


3461 025 








Instalation 
‘Check Installed dlrection ot niet cow's. 


Housing 
Fresh ai ap 

Blower whee! (not yet Installed) 
Inet cow! 


Unscrew screws. 


Unscrew wiper arms. 


Lett Wiper 





ing the gap wih a screw. 
river I necessary, 


Instataton 
Press on wiper arm fully a8 otherwise wiper 
Contact force regulation will nt work cor. 
rect 

‘amen screw 1 to spac torque’ 
‘Screw in stud (3) 08 far as pin (2) unt there 
Is no longer play. 

‘cars without wiper contact force reguia- 
tion tighten wiper arm nut to speciiea 
torque’ 

Walt 15 minut 
cles torqus 








3 tighten 





to spe. 





+ Refer to Speeitications 


le 


32.6102 





2261013 


“a 





a2 61014 


Aight Wiper Arm: 
Fold up cover, unscrew nut and take off 
wiper arm, 


Instatation: 
‘Tighten wiper 
wate 15 minut 
fled torque. 


and remove cover. 





Unscrew nuts on both wiper shatts and 
pull down on wiper linkage, 





Disconnect plug and lit out complete 
wiper console, 


Reter to Specitications 











Removing Wiper Motor: 
Unscrew bolts and nut 


Note: 
Mark position of motor shaft to wiper 
linkage (1) when reinstaling the same 
motor, 





Instatation. 
Connect motor betty and run to neutral 
position (wipers parked) when Installing a 
ew motor. 

Align parts 
they are ina straight line and then Install 
the motor. 








Removing Wiper Contact Force Regulating 
Motor: 
Unscrew bolts and remove motor. 


Instatation 
‘Always only replace the wiper contact force 
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64 61285 REMOVING AND INSTALLING 
iG we 


Contact PRESSURE CON: 
TROL MOTOR 


Remove left and right wiper arms. 
Unscrew left trim panel, 





Remove wiper contact pressure con- 


Cancel 
‘ait memory. 
heck tmeton ste’ nsaiaion 
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61 67 000 REPLACING WASHING FLUID 
TANK FOR HEADLIGHT, 
CLEANERS, 


Drain tank. 
Lift out pumps with hoses and leads: 
(shown on removed tank in pleture for 
better understanding) 


Unscrew screw and lft tank. 
Pull off leads on level switch and tit 
out tank, 


6161 ... REPLACING LEVEL SWITCH 


Drain tank, 
Pull off electric leads on level switch. 
Lift out switch. 


Instanation: 
Check that switch Is positioned 
correctly. 
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6162 ... DESCRIPTION OF TAILGATE 
WINDOW WIPER OPERATION 


‘The wiper nas two modes of operation. 

1. txarment unetton fr tage window 

2. Tip hnetion: automate washing oft 
gue wince 


Washing ful is sprayed onto the tai. 
{gate window and the wiper Is switched 





Wiper operation Is interlocked when the tll 
gate window Is opened. 

nthe tailgate window lock there is a mlcro- 
‘switch which Is operated by the lockpin of 
the tailgate window. 

‘The washing function is accomplished with 
help of a stroke-type nozzle. 
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61 62.004 ADJUSTING WiPED ZONE OF 
TAILGATE WINDOW WIPER, 


Let the wiper run to perked position, 
Parked position = wiper arm parae 10 the 


Unetip cap of screw. 


Unscrew screw. 


torque’ 
Correct the parked postion. 

Parked position = wiper arm paralial to the 
eating wires. 



























Parked positon of wiper sna mount 
‘rank (2) must bear on stop (1) 
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CCrankpin (1) must engage in output isk 
(2) the wiper motor 


Important! 
Crankpin (1) must not protrude beyond 


Unctip cap of screws. 























Unscrew left and right screws. 














Unscrew screws. 
Unscrew screws of the grip recess pate. 








61-62/4 
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161 62.060 REMOVING ANO INSTALLING / 


REPLACING TAILGATE WiN- 
DOW WIPER MOTOR 


‘Remove the taigate trim panel. 
Unciip caps of screws, 


LUnctip cap of screws. 


Unscrew screws. 


‘Open the toolbox. 



































[Unscrew left and right screws, 


Unscrew screws. 
‘Unscrew screws of the grip recess plate. 


Remove cago te wipe crank. 
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Unscrew screws (1-9) of the console, 

















Instataton: = Unscrew screws (1 and 2). 
‘Long screw In rubber mount (1). ‘Tightening torque’. 


Wiper adjustments are made in the slots of 
i 


Lin wiper assembly out of the body 
tne securing polot paniaiy, 











Console Screws: 
¥ Long screw 
2. Shon screw 


Loosen the wire strap. 


























Important! Disconnect tne plug. 
‘The screws with large washers must be 

sed for rubber mounts (1 and 2)- 

Tightening torque". 

+ eter to Specitications + Reter to Specitications, 









































Ln wiper assembly out of the body com: 
pletely. 


General Wiper Assembly View: 
Lever the connecting rod out. 


Pull the connecting rod olf of the bail 
headed pin. 


Important! 
ant damage the bales pn bearing 
Int connesing ed. 


ars te cra postion of moter rea 8} 
to wiper console (2). 
































Unscrew screw. 
Lever the motor crank oft 
Tightening torque” 


Unscrew screws. 
Tightening 


Instatation 
‘Adjust the wiped zone -reter to 61 62 004 
‘Check the function. 


+ eter to Spectications 
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‘erankpin (2) ofthe wiper must engage In 
Jock (3 and 4) of the taligate. 


‘The lockpin ofthe taligate window lock 
‘ust be adjusted to a depth distance A = 


engage 
Ing of the output disk 


Unscrew screws (1... 9. 
Shut the window. 
‘The lockpin should be adjusted to correct 
depint 

Tighten scrows (1... 9) 

Tightening torque". 
‘Check the wiped zone, 

‘Cheek function. 


+ eter to Speciications 
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Unetip cap of screws. 


Unscrew screws. 


‘Open the toolbox. 





























‘Sina the tligat. 
‘Remove the motor crank cap. 
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Console Screws: 
1 Long screw 
1 tone 


‘Important! 
‘The screws with large washers must 
sed for rubber mounts (1 and 2). 


Unscrew screws (1 and 2). 
Tightening torque’. 


Un wiper assambly out of the body 
partialy 


Loosen wire strap, 


+ Reterto Specitications 



































Disconnect the plug. 


Lin wiper assembly out ofthe body com: 
pletely. 


Pull the drive rod ot ofthe ball: headed pin. 





+ Reter to Specitications 
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—————— Instataton: 
LLockpln (1) ofthe taligate window lock and 
On <rankpin (2) ofthe wiper must engage in 
il Jock (3 and 4) of the tligate, 


Qj! © 
a Zan 



































* eter to Specifications 
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{61 62.070 REPLACING CONSOLE (LINK. 
AGE) FOR TAN.GATE WINDOW 


Reter 10 “Removing and installing Console 
{Linkages fr Taigte window Wipe 


+ eter to Speciications 





























Loosen the wire strap. 


tng (1) wah the center of rivet (2). 


Place the cable eye In the drive disk, 
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Routing of Cable on Orive Disk (1) 


Place cable In drive disk (1). 


‘Top View of Cable Routing on Orive Disk (1) 


















































Instat the wire strap. 


‘Mount the drive rod on the motor crank. 


‘Adjusting Cable Tension: 


Drive tinkage attached. 
Wiper in parked position. 

‘Apply Special Too! 64 1 100 (scale) on the 
‘cable connection 

ull drive linkage (2) upwards vertcaty 


‘Nut (1) must be tightened In such a manner 
{hat witha force ot 25 N the clearance be- 
twaen the dive ‘and dive disk is 
ot more and also not less than 0.1 10 0.4 
mm. 




















nstatat 


spor 
Loenpin (1 
© (2) of the wiper must engage ir 





1) 0F he tatigate window lock and 


| 


ne 
i zh 
ali 
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661 62 080 REMOVING AND INSTALLING / 
REPLACING DRIVE ROD FOR 
TAILGATE WINDOW WIPER 


Reter to “Removing and installing Console 


(Linkage) for Taligate Window Wiper" In 
6162 070, 


Unscrew nut of cable 


Instatation 
Roplace the cable nut. 





Iy essential to replace the cable in order to 
avold predamaging the new console, 


Lover drive rod (1) off the the ball-headed 
pin of the motor crank. 

Inspect the ball-neaded pin of the motor 
‘crank for damage. 

Replace the drive rod. 















































Cable instaltation: 


Work cable into drive rod (1). 
Install nut (2) on the threads, 


‘Adjusting Installed Position of Drive Disk: 
‘Align the center ofthe attaching eye open 
‘ing (1) with the center of rivet (2) 


Pace the cable eye in the drive disk. 


‘outing of Cable on Drive Disk (1) 
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Pret 




















ace cable In drive disk (1) 


Top View of Cable Routing on Drive Disk (1) 


Install the drive cable on drive disk (1) with 
help of the drive rod. 


Important! 
‘Don't damage the drive disk. 












































ring drve rod (2) Into normal position, 


‘Run the motor to parked position. 
Distance A= 24 mm. 


‘of the motor crank. 
Install ne wiper console. 

‘Adjust the wiped 2000 - reer 10 61 62 004 
‘Check the tunction. 
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(61 62085 REMOVING ANO INSTALLING / 
REPLACING CABLE OF DRIVE 
ROD FOR TAILGATE WINDOW 
WIPER 

Reter to "Removing and Instaling Console 


(Linkage) for Taligate Window Wiper” In 
6162070, 


‘Unscrew nut of cable 


Instatation: 
Replace the cable nut. 


Instaliaion: 
Nis absolutely essential to replace console 
(2), eable roller (1) is damaged, 


Disconnect cable (1) rom drive rod (2). 












































Lever drive rod (1) off the the ball-headed 
‘rank. 


Cable Instatation: 


Work cable into drive rod (1). 
Instat nut (2) on the threeds. 


‘Adjusting installed Position of Drive Disk: 
{Align the center of the cable roller open- 
Ing (1) with the center of rivet (2). 


Place the cable eye inthe drive disk. 
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Routing of Cable on Drive Disk (1) 


Pace cable in drive disk (1) 


‘Top View of Cable Rouiing on Orive Disk (1) 


























Bring drive rod (2) Into normal position. 


‘Mount drive rod (2) on the bal headed pin 
ff the motor crank. 
‘natal he wiper console. 
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3461 008 


Remove the outside shaft cover. 


Unscrew screw, 
‘Tightening torque’. 


+ Reter to Specitiations 














seine 








Unetip tne inside cover. 


Unscrew screw. 
Remove the shat mount. 


isk of wiper crank (8). 
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161 62 100 ADJUSTING WATER SPRAY 
NOZZLE FOR TAKLGATE. 


‘Shut the tailgate. 
Move the water spray nozzle out 











‘Hold the water spray nozzle tight in run out 
postion. 





















































26) 08 





S8g838 
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(61.62 110 REMOVING ANO INSTALLING / 








Unscrew left and right screws. 








Unscrew screws. 
Unscrew screws of the grip recess plate, 








Shut the taligate, 
ll the cap off of the motor crank. 
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‘Unscrew screw. 























Hold tight on telescope rod (1) of the nos 
{tnd unecrew the matched <Ol0r cap. 


Dori? scratch the painted ap. 
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‘Adjust the water spray nozzle -reler to 
6162 110. 
FU the washing fuld tank. 
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Pret 














61.62 130 REPLACING WASHING FLUID 
TANK FOR TAR.GATE WINDOW 


‘Loosen the hose clamp on spit hose (2. 
ull the hose off 

‘Loosen the Rose clamp on tier nose (2). 
ull the hose of. 

ull washing fuki pump (6) ot of the tank 
Unscrew screws (1,4 and 8) 


Remove flud level switch (7) 
Remove the washing fluid tank. 


Installation: 
‘Fut tne washing thud tank. 
‘Check the function. 


(61 62 130 REMOVING AND INSTALLING / 








61-67/1 


34.91 036 





61 67... REPLACING WASHING FLUID 
PUMP FOR HEAOLIGHT 
CLEANERS 


Disconnect air supply hose for the 
‘alternator - see Group 12. 
Remove headlight cover - see Gr. 63, 


Empty supply tank. 
Unscrew mounting screws. 

Pull up tank, loosen hose clamp and 
pull off hose, 


Remove pump. 


Important 
Hose must not be bent after 
Installation. 








61 67 040 ADJUSTING SPRAY JETS. 
FOR HEADUGHT 
CLEANERS 


Spray Contact Point: 
Middle of headtight. 


‘Special Too! 00 9 100 


ADJUSTING SPRAY JETS FOR FRONT 
FOG LAMPS 


Spray Contact Point: 
Middle of fog lamp. 


‘Special Too! 00 9 100 
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61 67 060 Replacing spray nozzle for 
headlight cleantng system 


Release screw and it off finisher. 
Remove bumper, refer to Group 51 





Detach retaining clip with screwdriver and it 
‘ut line from spray nozzle, 


Release nut and remove spray nozzle trom 


bumper 


‘Adjusting spray nozzles: 
‘Connect BMW Service Tester 

Simulate SRA status list outputs, and adjust 
spray direction of nozzles with special tool 
(00 09 100) connected. Reter to 61 17 040, 
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61,71 004 AIMING WATER SPRAY Mark the points of contact with pleces of 
NOZZLES FOR WINDSHIELD 
‘Adjust the aiming of water spray nozzles 
‘should contact the wind- ‘using Special Too! 00 8 200. 





: 
! 
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61- 90/1 


Testing Requirements: 
tery charged. 

190 Okay. 

‘Terminal R switched on continuously, 





Test Step 1: 


Remove sun shade switch. 
Pull switeh off of wire harness plug. 


‘Measure voltage on wire harness plug 





yes 





Measure voltage on wire harness plug 
between pins 5 and 1. 
‘Specification: approx. battery voltage. 


yes 


‘Measure voltage between pins 6 and 2, 
with term. 58 switched on. 
‘Specification: approx. battery voltage. 


yes 


Continue with Test Step 2. 


no 


no 


no 


TROUBLESHOOTING DRIVE AND CONTROL UNIT FOR ELECTRIC SUN SHADE 


Repair wires. 


__ Repair wires. 


Repair wires for switch light. 
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Test Step 2: 


Check function of switch. 
‘Switch removed. 


Bridge (short) pins 5 and 4 on wire no 


hamess plug. 
Sun shade runs up. 


| yee 


| 


Bridge (short) pins § and 1 on wire no 
harness plug. 
Sun shade runs down, 


yes 


Continue with Test Step 3. 





_, Continue with Test Step 4, 


it Step 4. 
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Test Step 3: 


Check switch, 
‘Switch rethoved. 


Measure resistance between pins 4 and no 
5. Switch pressed In run up direction, 
‘Specification: approx. 0.2 ohm. 


~ 
peace ati 


5. Switch pressed In run down direction, 
‘Specification: approx. 0.2 ohm. 


yes 


Continue with Test Step 4. 


Actual valve 


|, Actual value = = 
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Test Step 4: 
‘Check leads trom switch to 4-pin plug 
‘on right C-piliar, 


Measure resistance of bive wire trom no 
switch to 4-pin plug. 
‘Specification: approx. 0.3 ohm. 


yes 


Measure resistance of black wire from 10 
switch to 4-pinplug. 
Specification: approx. 0.9 ohm. 


yes: 


Continue with Test Step 5. 


‘Actual value = ~ = check wire, 
* repairing if necessary. 


‘Actual vaive = = = check wires for 
+ damage, repairing If necessary. 
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Test Step 5: 
Check power supply of contro! unit 


Four-pin plug on C-pillar disconnected. 
Tested on wire hamess end plug. 


Approx. battery voltage on rediwhite no 
‘wire against car ground? 
yes 


Approx. battery voltage between red! no 
‘white wire and brown wire? 


yes 


Continue with Test Step 6. 


Check / repair wire and fuse, 
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Test Step 6: 


Check contro! wire from switeh 10 





F disconnected. 


Operate switch in run up direction no _Check wire, repairing If necessary 
Measure voltage on bjue wire against ~~ x 

car ground, 

‘Specification: approx. battery voltage, 


yes 


Operate switch in run down direction, no, Check wire, repairing if necessary 
Measure voltage on black wire against — 

car ground. 

Specification: approx. battery voltage. 


yes 


Continue with Test Step 7. 
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Test Step 7: 
‘Check control unit power supply. 


Four-pin plug on C-pillar connected. 
Complete hatrack removed. 


Pull 5-pin plug off of control unit. 
‘Measure voltage on wire harness plug 
between pin 5 and car ground. 
Specification: approx. battery voltage. 


| 
yes. 


Measure voltage between pins 5 and 3. 
Speeitication: approx. battory voltage. 


yes 


Continue with Test Step 8. 


__ Repair 4-pin plug on C-piiar or wire 
trom plug on C-pilar to control unit. 


Repair 4-pin plug on C-plllar or 
* ground wire from plug on C-pillar to 
control unit. 
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Test Step 8: 


Check contro! voltage trom switch to 
control unit. 


Four-pin plug on C-piliar connected, 
Five-pin plug on control unit dis- 
‘connected. 


Operate switch In open direction, no. 
Measure voltage on 5-pin plug between 
pin 1 and car ground. 
‘Specification: approx. battery voltage. 
| 
| yes 
\ 
Operate switch in close direction. no 
Measure voltage on 5-pin plug between 
pin 2 and car ground. 
Specification: approx. battery voltage. 


yes 


Continue with Test Step 8. 


__ Repair &-pin plug on C-pillar or wire 
{rom plug on C-pilar to control unit 


|, Repair 4-pin plug on Cpillar or wire 
{trom plug on C-plllar to contro! unit. 
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Test Step 9: 
Check output voltage of controt unit. 


Five-pin plug connected. 
Four-pin control unit plug disconnected. 


Measure voltage on 4-pin control unit ne, Control unit faulty 
plug between pin t and car ground * 

Switch operated in run down direction, 

Specitication: approx. battery vollage 


yes 


Measure voltage between pin 2 andcar —-n@_—_Control unit faulty. 
round, 7 
witch operated in run up direction. 

‘Specitication: approx. battery voltage. 


yes 


Continue with Test Step 10. 
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Test Step 10: 
Check drive. 

Requirements: 

Drive not seized mechanically. 

Drive removed trom hatrack for testing. 


‘Supply 12 V power to drive direct on 
the plug. 


Drive functions? no, Orive faulty 





62 Instruments 


ee 
070 
070 

6216071 

6299. 


Overview of instrument cluster ... 
Instrument cluster — remove and disassemble 
Coding plug (plug in wiring harness) — replace 
Coding plug (plug in instrument cluster) — replace 
Signal generator - replace ......... 
Lights in instrument cluster — replace 

















os 62 
oo 62 


62- 


os 62 
wos 62 


62- 


14 
11/2 
1114 
11/4 
16/1 
99/1 
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INSTRUMENT CLUSTER SURVEY 





+ Instrument carrier 


2 Fuel gage 7. System carrier 
3. Speedometer 8 Light bulb 
4 Tachometer and economy contro! 9 Bulb holder 


5 Temperature gage 10 Socket lamp 
6 LCD module 11 Basepiate 








3262008 


6211... REMOVING /DISASSEMBLING 


INSTRUMENT CLUSTER, 


Remove steering whee! - see 3233 000. 


Unscrew screws. 


Pry out top of instrument cluster 
slightly and pull forward up to the 
steering column. 

Then fold It down completely and 
remove. 


Note 


Place a cloth on the steering column to 


avold scratching the glass. 


Press up levers next to the plugs and 
then pull off plugs. 


Instataton: 
Levers must be positioned up when 
Inserting the plugs. 


{High Version) 
Tum toggle screws 90° counterciock- 
wise and fold up housing with elec- 
tronic printed circult board, 












Pull both housing sections apart. 


Pull off knobs, 


Unscrew screws and pull 8 
carrier off of the Instrument carrier. 





© enore 





3262008 


Noto: 
Make sure that the LCD module does 
‘ot fall out while pulling off. 

Note spacers on the bottom screws. 


3262008 
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Pull Op pertinent gage caretully to 
replace It. 


Fuel 
‘Tachometer and economy contro! 


Temperature gage 
LCD module 


(Standard Version) 
Unscrew screws and pull off system 
‘earrier on the Instrument carrier. 


To replace, pull up pertinent instrument 
carefully. 

First loosen screws when removing the 
‘speedometer. 


Fuel gage 

Speedometer 

Tachometer and’economy contro! 
Temperature gage 

Range display 
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a2e2018 


S&S 


2262018 





62 11070 REPLACING CODING PLUG 
(Plug In Wire Harness) 


Remove instrument cluster - see 
62 11 000. 

Remove back wall on coding plug 
carrier with a knife. 


Insert unlocking tool (part ot “coding 
plug” repair kit) In carrier from behind 
‘and press out the coding plug. 


Slide replacement coding plug Into 
‘carrier from front until It engages. 

Lock by sliding the replacement cover 
(orange) on to the carrier from behind. 





























62 11 070 REPLACING CODING PLUG 
(Plug In instrument Cluster) 


Remove instrument cluster - see 

62 11 000. 

Cut out locking frame with a knite and 
Pull out coding plug. 


Insert new coding plug and clip on 
locking frame. 


























6216071 REPLACING PULSE SENDER 
Compress retainers and disconnect plug. 


‘Unscrew serews (1) and it out pulse 
‘sender. 


Installation: 
Replace O-ring and ip It in or coat with 
HLS-90 ol 

Slide O-ring on to speedometer sender 
‘hatt only up to stip phase (A) 

Pace sender with O-ring In rear axle and 
tighten both screws uniformly. 

Tightening torque’. 


+ Reter to Specitications 
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6299... REPLACING LAMPS IN 
INSTRUMENT CLUSTER, 


Lamp for instruments 
Lamp for LCD module 
Fuel reserve 
Right tur signals, 
High beams. 
Left turn signals 
‘Tum signals (trailer hitched) 
SRS 
ABS 
10 Brake fluid level and brake pod wear 
11 Parking brake 
12 Engine oll pressure 
13 Battery charge 
14 Rear fog lights 
15 Front fog lamps 
16 Not uses 
17 Not used 
18 ASC 
49 Fuel titer ) 
20 Not used eres 
21 Preheating ——)- ese 
22 Startengine —) 
23 Fasten seat belts 
a2 e201 24 Ride level height contro! 
25 Electronic absorber control 


Remove Instrument cluster - see 
en 





(Standard Version) 

















a2e200 
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63 Lights 


63 10 004 
63 12 120 


250 
280 
63 13 435 


6317 
6321... 
63 25 000 
63 26 000 
63.99 
315 


Aiming headlights 
Left oF right double headlight assembly complete with headlight carer ~ remove 
and install . = 
Headlight (for high beam), left or right ~ replace 
Headlight (for low beam), left or right — replace 
Actuator motor for headlight vertical aim control — replace .. 
Left or right complete turn signal indicator lamp — remove and install 
Fog light, left or right — replace 

Tail light cluster, left or right - replace . 
Auxiliary brake light — remove and install or replace 
License plate light, left or right - replace 
Bulbs in left or right headlight assembly ~ replace 
Bulbs in left or right tail light ~ replace 























2 63 


oo 63 


63- 
63- 


oo 83° 
63 


63- 
63- 
63- 






10/1 


12/1 
1212 
1212 
12/3, 

ot 

on 
211 
25/1 

on 
99/1 
99/2 
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63 10.004 Adjusting headlights 
Tost precondition 


‘The headlight vertical aim is adjusted with 
screw (2) accessible from front grille, 


Check tre pressure and adjust if necessary. Load down driver's seat with one person (approx 
75 kg). Fuel tank full or additional weight in trunk. Park vehicle on level surtace, Align adjusting 
‘device to longitudinal axis of vehicle and parallel to parking surtace, Adjust marking line to 
‘dimension @ (@.9. 12 crv 10 m) on almer, The scale graduations on the almer correspond to a 
{radient In cm at a distance of 10 m. The figure shows a marking ine on a vertical wall 10 m away 
rom headlight glass lenses, The same figure Is also provided in the adjusting device on an 
adjustable pat 





‘Adjusting procedure: 


For vertical adjustment, the lightark boundary ofthe low-beam headlight must be aligned with 
the horizontal marking ine of the adjusting device. For lateral adjustment, the kinked line must 
start below the central mark on the Norlzontal marking 

‘The center point ofthe high-beam headlight is adjusted tothe central mark. 








key 
(©: H-ne 12m on vertical wall at 10m datance, or adjustment value on aimer. 
= Height of headtight cantor point above parking surace 

‘n= Height oF marking line above parking surface 

+= Central mark = Cenre point ot headlights 

ween igh-beam i agjusted trom the front tough 
the gril. 


12 Lateral adjustment 
2 Vertical adjustment 


= Parking surtace 











30.63 067 
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63 12 120 REMOVING AND INSTALLING 
LEFT OR RIGHT DOUBLE 
HEADLIGHT COMPLETE. 
WITH CONSOLE 


Remove radiator grill - see 51 13 000. 
Turn clips 90°, lift out alternator vent 
‘and pull out headlight cover trom 
above, 


Pull off plug. 


Unscrew screws. 


Unscrew screws and remove headlight 
with console, 
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63 12.250 REPLACING LEFT OR RIGHT 
HEADLIGHT (HIGH BEAM) 


Remove radistor gril - see 5113 





Heat plastic sleeves with a hot alr 
blower and lit out reflector. 


Instataton 
First insert plastic bushings on ball- 
head pins and then press headlight on 
bushings. 


1 = Lateral adjustment 
2 = Vertic 








63 12 280 REPLACING LEFT OR RIGHT 
HEADLIGHT (LOW BEAM) 


Remove radiator grill- see 5113 


Heat plastic sleeves with a hot alr 
blower and lift out reflector. 


Instatation 
First insert plastic bushings on bal 
head pins and then press headlight on 
bushings. 





ateral adjustment 
jertical adjustment 
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63.12 450/455 Removing and installing 
or replacing headlight 
Vertical aim contro 


Remove tront gle refer to Group $113. 


‘oat up plastic bush with hot air blower anid 
It out ball head. 


Note: 
Headlight nstalied. Shown on removed head- 
light for better itustration, 


Disconnect plug connection. 
‘Tur actuator motor and if out 
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—w 63.13... REMOVING AND INSTALLING 
c LEFT OR RIGHT FRONT 
TURN SIGNAL ASSEMBLY 
Pull oft plug. 


Unscrew screws. 


34.63.00 


Pull turn signal forward and take out of 
holder on front side panel. 
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6317... REPLAGIG LEFT On RT 6917... meruaci (Lu9s00) 
Prov Foo La tira Yon owt Foe 
ie 
Lineut cover of ine : 
Romer ont fo m8 617 
ie) Seen Sra te Sn, 


3263025 
Unscrew screw (1) 
Remove front fog lamp 
plug. 





Within 
WU 


TANIA. 


UNTO 


Instatation 
First attach front fog lamp on the side 
{and then tighten the screw. 


Alming: 
‘Aim front fog lamps with a headlight 
‘almer by turning screw (2). 





6321... REPLACING LEFT OR RIGHT 
TAIL LIGHT ASSEMBLY 


‘Tum lips 90° and lift them out. 
Push back side trim panel. 


Pull off plugs. 
‘Unscrew nut 
Lift out tall light assembly. 


Lift out etips and tft trunk ii trim 


pane. 





Pull off plugs. 
‘Unscrew nut. 


Lift out tall lights. 
» 
a4 63 006 
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{63 25 000 Removing and installing or 
replacing muslary brake 


Lim 
‘Turn lamp socket (rom trunk) and pull out 








Romowe rear window shot, reer to $1 46 000, 
Disconnect plug connection 
Rolease screws and remove brake light. 
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32 63 018 


63 26 000 REPLACING LEFT OR RIGHT 
LICENSE PLATE LIGHT 


Unscrew screws and remove light. 


Pull off plug. 


Note: 
Light bulb type. 


* See Specifications 


639... REPLACING LIGHT BULBS IN 
LEFT OR RIGHT HEADLIGHT 
ASSEMBLY 


{Low Beam Headlight) 
‘Turn cap counterclockwise and take 
ott 


Tum elips 90", lift out alternator vent 





(High Beam Headtight) 
‘Tum cap counterclockwise and take off, 


Pull off plug. 
‘Open holder and remove light bulb. 


Noto: 
Never take hold of tight bulb on glass. 


Light bulb type* 








Pull off plug. Tur and pull out bulb holder toward 

Open holder and remove light bulb, rear 

Note: 

Never take hold of light bulb on glass. 

Light bulb type* 

(Turn Signal) ’ (Parking Light) 

‘Compress bulb holder on both clips Pull light bulb out of holder and instal 
7 ‘and pull out toward rear. ‘anew light bulb. 

Note: Note: 

Picture was taken on removed bulb Light bulb type" 

holder. 

Light bulb type" 





1463018 | * See Specifications: 2263008 * See Specifications 
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63:99:315 REPLACING LIGHT BULE(S) 
IN LEFT OR RIGHT TAIL, 
LIGHT ASSEMBLY 


63.99 451 REPLACING LIGHT BULB 
FOR TRUNK LIGHT 


‘Tum clip 90° and iit out ul oft amp cover and it out Haht 


Push back side trim pane! 








Turn lamp socket counterclockwise 
‘and lift outlamp socket with light bulb, 


1 Turn signal 
2 Stop tight 
3 Tall ight 


Note: 
Pertinent light bulb type will be found 
(on the lamp sock 








Lift out clips and ltt trunk tid tr 
panel. 


‘Tur lamp socket counterclockwise 
and lift out lamp socket with light bulb, 


4. Backup tight 
5 Rear fog light 
6 Trunk light 





64 Heating and air conditioning 


64 11.200 Heating system — remove and install (heating) ... 
205 Heating system — remove and install (air conditioning unit) . 
207 Heater — replace (IHKA and IHKR) ae 
207 Heater — replace (HR) 
210 Heater fan — remove and instal or replace 

Splash wall ~ remove os 
260 Auxiliary water pump — replace ... 
270 Valve insert for water valve — remove and install or replace 
271 Water valve ~ remove and install 
590 Output stage for fan — replace (IHKA, IHKR 1) 
220 Resistance for fan motor ~ replace (HR, IHKR Il and IHKR II!) 

















750 Operating unit — remove and install (heating and air conditioning HR, IHKR) 


750 Heater actuation — remove (automatic air conditioning system IHKA) 
6131551 Switch for fan — replace (heating) a 
64 11 760 Control unit for heating control - replace (heating)... 
765 Control unit for rear window — replace (air conditioning control) .. 
765 Control unit for heating and air conditioning — replace (IHKA, IHKR) 





775 Fan for interior temperature sensor — replace (only air conditioning control and 


automatic system) .. 


785 Printed circuit board for heating actuation — replace (only in automatic air 


conditioning system) 
LED's - replace 
‘One Bowden cable ~ replace (HR) ... 
=. Actuator motor ~ replace (IHKA, IHKR) 
933 External temperature sensor ~ replace ...... 
939 Temperature sensor for heater, left or right ~ replace ... 
937 Condenser sensor ~ replace isn 
6431010 Microfilter ~ replace (heating) . 
010 Microfilter ~ replace (air conditioning unit) 
Function of refrigerant circuit (R12) 
Service device (R12) 
64 50.009 Air conditioning unit - evacuate and fil (R12) .. 
Air conditioner ~ suction-clean (R12) 
Old refrigerator oil (R12) ~ drain 
Air conditioner (R12) ~ ahaa 
System — fill . 
Leaks (R12) — detect 
Refrigerant (R12) ~ clean 
Troubleshooting using pressure measurement (R12) 
Air conditioner ~ check efficiency (R12) ... 
Function of refrigerant circuit (R134a) 
Service device (SECU 134) ...... is 
009 Air conditioning system — evacuate and fill (R134a) 
Air conditioner — suction-clean (R134a) 
Old refrigerant = drain .....nsseene 
Air conditioner (R134a) — discharge 
‘System (R134a) — fill wre? 
Leaks (R134a) ~ detect .. 
Refrigerant (R134a) — clean .... 
Troubleshooting using pressure measurement (R134a) 
Air conditioner - check enceney (R134) 
6451000 Evaporator — clean 3 
Vehicles with |HKA 
‘On vehicles with IHKR 
510 Evaporator — remove and install 
520 Expansion valve — remove and install or replace 
6452... Valve core ~ remove and install .. 
020 Compressor for air conditioning system ~ replace (M20, M30) 
020 Compressor for air conditioning unit - replace (M60) .. 
020 Compressor for air conditioning unit — replace (M51) 
020 Compressor for air conditioning unit - replace (50) 
6131... Temperature switch for compressor ~ replace ... 
64 52.061 Compressor coupling — replace (M20, M30, M50 with Vee belt) 
061 Compressor coupling ~ replace (on Seiki compressor) ... 
061 Compressor coupling — replace (on Nippondenso compressor) 
64 53.510 Dryer flask for air conditioning system ~ replace 


































































520 Safety pressure switch (high, medium, low pressure switch) — replace ..... 
550 Condenser for air conditioning system — remove and install or replace . 








































































wh 
11/2 
11/4 
115 
116 
11/6 
118 
11/9 
11/9 
11/10 
14/11 
4411 
1112 
14/12 
4112 
1113, 
1114 


14/15 


1115 
11/16 
47 
1417 
11/18 
11/19 
11/20 
311 
31/2 
50/1 
50/2 
50/3 
50/4 
50/4 
50/5 
50/6 
50/6 
50/7 
50/8 
50/9 
50/10 
50/11 
50/12 
50/13, 
50/13, 
50/14 
50/15, 
50/16 
50/17 
50/18 
50/19 
51/1 
51/1 
51/2 
51/4 
51/4 
52/1 
52/2 
52/3 
52/4 
52/5 
52/6 
52/7 
52/8 
52/9 
53/1 
53/2 
53/3 








6411 200 REMOVING ANO INSTALLING 
HEATER 
(Heating System) 


Pll the protite rubber part up. 
Disconnect te pug and Sp hose at he 
expansion i 





52414, $901 and 5351; 
Unscrew nuts on 






‘expansion 
Noto: 
Don't bend the coolant hose. 





5201 and 5251 
applicable, unscrew and lay the i 
‘leaning tuld tank aside. 





Cut the wire straps ott 


Unscrew screws and pull the cover up. 





Disconnect heater hoses (1 .. 3). 
1 Water return 

2 Water feed, right 

3 Water feed, let 

Importang! 

Blow alr Into return pipe (1) of the heater to 
‘remove residual water rom the heater core. 


Unscrew screws. 


Unscrew screws and lit the let holder out 


[Ln the tot and right alr ducts out 
Flemove the heater. 
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(64.11 205 REMOVING AND INSTALLING 
HEATER 
{Air Conanioning System) 


‘Suck refrigerant out ofthe air conditioner 
(reter to page 64-50/4 oF operating instruc: 
tions of pertinent sucking machine). 
Rlemove complete dashboard - reer 10 
Group 51 





Pull the protile rubber part up. 
Disconnect the plug and spill hose at the 
‘expansion tank 


52414, $30! and 5351 
Unscrew nuts on left and right sides of the 
‘expansion tank and lay the tank aside. 


Ne 
Don't bend the coolant hose 








5201 and 251: 
‘ppiicable, unscrew and lay the intensive 
cleaning fuld tank aside, 


Cut the wire straps ott 








a264018 


Ia 


i 








Unscrew screws and pull the cover up. 


Disconnect heater hoses (1... 3. 


1 Water return 
2 Water feed, right 
3. Water feed, let 


Important 


iow alr into return pipe (1) of the heater to 
remove residual water trom the heater core 


Unscrew nut. 
Instatation 


‘Tightening torque’ 
Replace the O-rings. 


Unscrew screws, 


64-11/3 


Unscrew screws and It the lett holder out 





PO einen and geo acto 
Prlbrelin 


64-11/4 


F \22 e038 





(6411 207 REPLACING HEATER CORE 
(QHKA and IHKA) 


Remove center console and glovebox - 
rater to Group 81) 
Disconnect heater hoses (1. 3). 


1 Water return 
2° Water feed, right 
3. Water feed, let 


Important! 
‘iow air Into return pipe (1) of the heater 
19 remove residual water trom the heater 


instalation: 


‘Aad coolant and bleed the cooling clecult- 


tater to Group 17 


[Ln the front vertilation drive motor out 
‘and pull plugs off of both heat exchanger 


Unscrew screws, loosen wire straps and 
clamps, and remove the cover 


Instataton. 
Check for correct seating of the cover. 





a2 64089 





Instatabon 
Replace the O-rings. 


Lin the heater core out trom the right side. 
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[32 64036 


3464 008 





64.11 207 REPLACING HEATER CORE 
(HR) 


Remove the dashboard trim panel at 
‘bottom leh and the center console - refer 
10 Group 5. 


Disconnect heater hoses (1.3). 


1 Water return 
2 Water feed, right 
3. Water feed, let 


important! 
‘iow alr Into return pipe (1) of the heater to 
remove residual water from the heater core. 


Anstatation: 
‘Add coolant and bleed the cooling elrcult - 
rler to Group 17. 


Unscrew screws and lit the heater pipes. 
out 


Noto: 
‘The heater remains installed (heater was 
removed for this pleture only inthe Interest 
(of better understanding). 





Unscrew screws and lit the cover out. 


Lin the heater core out 


64 11 210 Removing and installing or ‘On heating system: 
replacing fan for heating sys- Remove fan: 
tem Untasten clips and remove cover. 





Untasten nuts on left and right sides of expen- 
‘lon tank and place tank to one side. 


Untasten screws and lit up bracket. 


Note: 
Do not bend coolant hose. 

5204, 5251: necessary, remove container tor 
Intensive cleaning and place to one side, 


Cut off wire straps Untasten tan motor and remove plug. 





Untasten screws and lit otf cover, 





3264018 





0m air-conditioning system: 
Remove splash wall refer to 64 11 210 
Disconnect Bowden cable and unclip from 
Open plastic tab and remove cover. 


Pull off plugs, 
Lift tf metal tab and remove fan, 


Installation 
‘The position of the fan motor is predetermined 
bby the shape of the housing. 


Caution! 
Do not remove or twist fan gears on motor 
‘halt since the motor is Balanced in a unit 
together with the fan gears 
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(6411260 REPLACING ADDITIONAL, 
WATER PUMP 


Disconnect heater hoses (2 and 3) 


Instatiaton. 
‘Ad coolant and bleed the cooling cireult 
tales to Group 17, 





Version with Metal Upper Section: 


Disconnect the plug. 
LUnserew nuts and lif the water valve out 
together with the pump, 


‘Version with Plastic Upper Section: 


Disconnect the plug 
‘Unscrew nuts and lft the water valve out 
‘together withthe pump. 





Loosen the clamp and unscrew screw. 
Remove the pump. 
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6411270 REMOVING AND INSTALLING. 
REPLACING VALVE INSERT 
FOR WATER VALVE 

‘Only for Version with Metal Upper Section 


Disconnect the plug and unscrew screws. 


Unscrew screws and remove the cover 





a2esoat 


Ln the complete valve Insert out 


$ 
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6411271 REMOVING ANO INSTALLING 
WATER VALVE 


Disconnect heater hoses (2 and 3) 
Instatation. 


‘Add coolant and bleed the cooling circult 
‘ater to Group 17. 


Disconnect the additional hose from the 
‘adaitional water pump. 


Version with Metal Upper Section: 


Disconnect the plug. 
Unscrew nuts and it the water valve out 
together with the pump, 


‘Version with Plastic Upper Section: 


Disconnect the plug 
Unscrew nuts and lit the water valve out 
{together with the pump, 
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Pull the clip out and remove the cover. 


Unscrew screws and it the alr duct out. 








Meoue 
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* 
a4e4on 


64 11 220 Replace resistance for tan 
IMOLOr. (HR, KR and IMKR i) 






glovebox and underside 
a) 


‘on HK Wand th 
Untasten screw and remove trim on loft side 


Remove plug. 
force apart clips and it out resistance. 


24 e408 





64 11.750 Removing and installing 
‘operating unit. 


(Heating and aie conditioning con- 
‘rol unit HR, IMKR) 


Remove radio panel or radio, 
tater t0 Gr. 68. 


Reach through radio aperture and 
{opener cps on apratng sacar. ng ou 
‘operating section on lft side 


Press together counter-support, unclip and ft 
‘ut Inner Bowden cable on operating lever 


Disconnect plug. 
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(6411750, REMOVING HEATER CON- 
TROLS 
(Automatic Cimate Control 
THK) 


Remove the rear window detogger switch 
cover, 

Insert a screwdriver through the rear win. 
‘dow defogger switch opening and push 
the tock back. 

Lin the controt unit out and disconnect the 
plugs, 








eos | 
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6191 551 REPLACING SWITCH FOR 
BLOWER 
(Heating System) 


Remove the heater controls - reter 10 
6411 750, 

Unscrew screws and remove the blower 
wien. 


Important 
Ensure that the catch lever (2) and spring 
{3} 60 not slide out while removing the 
lower switch, 


64.11 760 REPLACING CONTROL UNIT 
FOR HEATING REGULATION 
(eating System) 


Remove the heater controls -reter to 
64 11 780. 

Remove the blower switch - reter 10 
64.31 551 above. 

Unscrew screws and remove the heating 
regulation control unt 
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together clips and lit out cover. 





Untasten screws and it out 
control unit together with Bowden cable unit 


Remove plug and tit out fan 








‘Slightly raise clips on cable cover and lit off 





Remove operating knobs. 








64.11 765 Replacing control unit for 
heating and ar-conltioning 
Control ona, kh 


Remove glovebox, refer to Group 51 


‘untasten screw and remove trim from fet and 
right sides. 


Remove plug from lat side of control unit. 


Unscrew bolts 
‘Remove tim by pling away from rear lip. 





Meow | 


Remove clip and it out cover. 





Untasten screws and it out ventilation duct 


Remove ail plugs on contr! unit and output 
stage and place wiring harness on top. 


‘Press down clips and lit contro unit out on 
right side, 

Caution? 

The new IMKR control unl must be coded: 
rater to Information Diagnosis Encoding 
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64.11 775 REPLACING FAN FOR INSIDE 
‘TEMPERATURE SENSOR 
(Only Ale Conditioning System 
‘and Automatic Cllmate Controt) 


Remove the heater controls - rater to 
0411 780, 

To remove the sensor tan, lit the cpa on 
the cover slightly and remove the cover. 


Disconnect the plug and remove the sensor 
fan. 
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6411 705 REPLACING PRINTED CIRCUIT 
BOARO FOR HEATER CON- 
TROLS 
(Only Automatic Cimate Con- 
‘rot 


Remove the heater controts reer to 
411 780 

‘Remove the sensor tan -reter to 64 11 775. 
Unscrew screws and remove the cover 


Push the retainer back on the pln and lever 
the pin out. 


Unscrew screws and remove the printed 
clreutt board. 


Noto: 
Push the microswitch back while removing 


‘Simply pull control wheels or butions out 
‘upwards to replace them. 


instalation 
[Ensure correct postion of the control 
whee! to the potentiometer 
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ae 


a7 04013 


saeco 


Microswitch - temperature (river) 
Microswitch - tan 

Inside temperature sensor 
Potentlometer- temperature (ariver) 





Potentiometer temperature (ront 
passenger) 


Light bulbs 
Light emitting diodes 








32640 


6411... REPLACING UGHT EMITTING 
Dives 


(Check the Instated direction and depth 
betore 
Cathode 's marked with » tab, 


Distance A » approx. 12 mm 


Make sure of good carrying oft of heat (via 
pillars or tweezers) while unsoidering and 
Sotsering 
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Ls 








6411... REPLACING ONE CABLE 
(HR 


Remove the radio opening mask oF radio 
reler to Group 65 


‘Squeeze the clip of the concerned cable, 
IM 1 out of the counterholder and aiscon- 
trom the heater controls 


Remove the glovebox and bottom trim 
panel refer to Group 51 

Cin tne internal cable out of the clip, 
Squeeze clip (1) nd press the cable out of 
the holder 


The cables are adjusted automaticaly with 
18 special cp by moving the control left to 
The Hott oF right ‘top. 


1 Installed direction ot internat cable 
2 = Special clip 
3 = Moved direction of internal cable 





Note: 
Cables and levers are mame win aitter- 
font colors. 


tered 
220s 
3 green 
42 yellow 


6411... REPLACING ORIVE MOTOR 
(OHKA and IMKR) 


Disconnect the plug 
Press down on the retainer and iit the 
motor out 


Instatabon 
(Check for correct location ofthe stop. 
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6411933 REPLACING OUTSIDE TEM. 
PERATURE SENSOR 


52414, $901 and 8351; 
Disconnect the battery ground lead. 

ll the profie rubber part up. 

Disconnect the plug and spill nose atthe 
‘expansion tank 


LUnserew nuts on lft and right sides of the 
‘expansion tank and tay K aside 


Noto: 
Don't bend the cootant hose, 


$5201 and 825i 
W applicable, unscrew and lay the intensive 
cleaning fuld tank aside, 


(Cut tne wire straps ot 


Unscrew screws and pull the cover up. 





a 


—s 


saesore 


Cut through the wires about 3 em sway 
rom the sensor and remove about 4 em of 
the ingutating hose. 


Install shrink nose (1) and insulating 
‘howe (2) on the wire 
Connect the ends of wires trom the new 
‘sensor with the wires, 


‘Solder the ends of wires, 


Note: 
Ensure that the soldered points are oftset 
(@anger of short cireut). 


Push inaulating hoses over the soidered 
olnts and shrink by heating wh & hot sir 
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neon 


Push the sheink-ft hose over the wires amd 
‘shrink by heating with a hot alr lower. 





6411999 REPLACING TEMPERATURE 
SENSOR FOR LEFT OR RIGHT 
WEATER CORE 


Remove the center console - rater tor. $1 


Disconnect the plug and 1M the temperature 
sensor ot 


Note: 
‘Shown in pictura on a removed heater for 
Detter understanding 





64.11.957 REPLACING EVAPORATOR 
TEMPERATURE SENSOR 


Unscrew screw and pull @im pane! off of 
the center console 


Disconnect the plug and lit the evaparstor 
temperature sensor out 


Noto: 
‘Shown in picture on a removed heater for 
Detter understanding 











16431010 REPLACING MICROFILTER 
(Heating System) 


‘Remove the glovebox -reler to Group $1, 


Unscrew screws. 
ute wim peneltorerd out of te rar | 


Pull the clip out and remove the cover 


Unscrew screws and lft the air duct out. 


Pull ail pugs otf ofthe control unit and 
‘lace the wire harness on top. 

















Unscrew screws and remove the cover. 


Pull the microtiter out 


Noto: 
In RHO models the mieroftner is spin 
engin so that it can be pulled on to the 
steering column. 








saeaoune 





6431 010 REPLACING MICROFILTER 
{Air Conditioning System) 


Remove the glovebox -reter to Group 51. 
‘screws. 


Pull the clip out and remove the cover. 


‘Unscrew screws and lithe alr duct out. 


‘Pull all plugs off ofthe control unit and 
place the wire harness on top. 


With Automatle Climate Control: 
‘Also pull plug off of the final stage. 




















wath Automatic Climate Control: 
Unscrew screws and pull the final stage 
out 


Unscrew screw 1), turn holder (2) about 
{90° and remove the cover. 


Pull the microtiter out. 


Note: 

In RHO models the microtiter is spit in 

engin so tat canbe uted on tothe 
” 
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DESCRIPTION OF REFRIGERANT CIRCUIT FUNCTION R 12) 


‘Aner switching on the alr conditioner the rerigerant clrcult Is activated In thatthe sole- 
‘old clutch receives current. This produces positive connection between the pulley and 
‘armature clutch plate and the compressor Is driven. 


‘The compressor, # major component of the system, Increases the pressure of retrigor- 
lant vapors. Retrigerant vapors are drawn In on the intake side of the compressor. The 
{etrigerant Is compressed, whereby the vapor temperature rises. The high pressure vs 
‘ors pass via @ high pressure pipe to a condenser located on the face of the engine ra- 
‘lator. The hot retrigerant Is cooled off by wind trom driving and an additional fan. Re 
Iigerant vapors condense and turn Into liquid when reaching the dew point tempera- 
{ure, The high pressurized retrigerant Is delivered to the drier. The drier femioves mols: 
{ure from the refrigerant and sometimes also acids, but the latter only In the amount of 
6 to 10 grams for R12 oF 10 t0 16 grams for R 134 a systems. 

Retrigerant continues on to the expansion valve trom the drier. The expansion valve 

















‘makes up a point of separation in the system. The expansion valve meters the retriger: 
‘nt. Volume of refrigerant s controlled by the temperature and pressure at the outlet of 
the evaporator. The nt evaporates and cools olf considerably In the evaporator. 






The fresh 
‘suppor, 
nozzles. 
‘The evaporated retrigerant is drawn in again by the compressor, whereby the reltigerant 
circult Is completed. 

Moisture from the tresh or circulated alr, tlowing past the evaporator, condenses on the 
Cold tins. The condensation on the evaporator is discharged outdoors via rubber hoses 
fn the transmission tunnel and could cause a puddle of up to 200 ml underneath 2 
parked car depending on the atmospheric moisture, This Is completely normal and does 
ot Indicate a leak 

could happen that the condensation water freezes on the fins of the evaporator. An 
‘evaporator temperature sensor prevents the formation of ice In that Is switches the 
‘compressor off at 2° C. The compressor Is switched on again with a reversing range of 
2°C. A salety switch (high or low pressure pressostat) switches the alr conditioner off 
‘when pressure is too high oF too low. This prevents damage to the ar conditioner. A 
‘medium pressure pressostat switches the second stage of an addition fan on at a pres- 
sure of about 18 





twspectively circulated alr - flowing past the cold evaporator, wih blow: 
cooled accordingly and delivered into the passenger compartment via 






































Solenoid glutch 
Compressor 


Qughion preesy 
(higiviow pressure pressostats) 





7 Expansion valve 
8 Evaporator 

9. Temperature switch 
10 High pressure 

11 High pressure’ 

12 Low pressure liquid 
13 Low pressure gas 


SERVICE STATION (R 12) 


17 Refrigerant drain vatve 
18 Moisture indicator 


20 Control tamp «yellow 
21 Control iamp - green 

22 Power supply cord 

23 Charging cylinder push button switen 
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(6450009 DISCHARGING AND CHARGING AIR CONDITIONER (R12) 
Salety Precautions for Handling Rettigerant 


‘The air conditioning system Is fled wih safety relrigerant Frigen R 12 oF Frigen R 1348 
(radually as trom the Beginning of 1991 





nt 
R12.and R 134a must nevor be mixed as even the most minute mixed 
‘quantities would lead to decomposition tn the system, Consequently 
systems for R 12 may only be filled with R 12 and vice versa, Different 
retrigerant oils are used for both systems and must also not be mixed. 
Vehicles with R 134a systems as wall as parts for replacements are 
marked. The service station for R 134a Is green and marked RA 134a. 
‘The service station for R 12s blue. 


Figen R 12 Is very dangerous for the environment because of fluorchlorhydrocarbons 
{FCH) and must be drawn out, cleaned and relied in a system with a service station 
Frigen R 134 A does not contain FCM, but i should also be drawn out, cleaned and. 
‘elled with a service station. 


‘Annough these 
‘mizing ratio with ait 
precautions. 











nts are non-toxic, non-flammable and non-explosive In any 
hormal temperature, there must be conformance with sately 








‘Avoid any contact with liquid or gas retrigerants. Wear goggles and gloves when work- 
{ng on the refrigerant circu. Retigerant on the skin wil cause frostbite. Wash otf con- 
cerned parts of body with cold water thoroughly. If refrigerant gets inthe eyes, also 
tinge out with water and then contact a physician Immediately. Frigen Is heavier than 
air and could, it gets ino the aimospnere in spite of working with a service station, 
lead to asphyxiation - especialy in working pits - which would not be readlly noticed 
since the gas has no color or odor. 

Turn on available extraction systems, 











‘Absolute cleantiness and as thorough as possible discharging of the air conditioner (at 
least 20 minutes extraction of molsture from the retrigerant circut) are required lor 
perfect air conditioner operation. 


Figen R12 and even more #0 R134 A take on moisture very quigkly. Plug opened 
pipes, condenser, evaporator, compressor or drier with plugs Immediately, 
Important! 

Also In this case the plugs must not be mixed up and should be stored 
‘separately. 

When replacing parts the plu 
t pipes. 


{in case of warranty claims, old parts must be titted with plugs 10 be able to determine 
the cause of damage 


‘should be removed only Immediately belore connection 








1 an alr conditioner Is completely drained because of leaks oF accident, the drier must 
‘always be replaced as too much moisture will have entered the unit. 


‘There should never be welding on a filed alr conditioner or in the close vicinity. There 
‘could be danger of an explosion Because of the excessive pressure produced wnen 
ied 





Decomposed products are injurious to health. 
‘Store full refrigerant cylinders that they are not subjected to direct sunshine or other 
‘sources of heat (max. 45°C). 


Important! 
Aer each refiting check protective caps of charging valves for handtight ft. They 
‘serve as additional seals. 





The toiowing procedures describe sucking, dlschargng and charging alr conatoners 
with help of a SECU service station trom the 
Foter to erinent operainginstuctons for ehenges athe service station detgn 





Prior to starting any operation, the service sation must be brought into basle setting. 
Basic setting means: All shut-ot valves ofthe service station and both hose valves 
‘must be closed 


Important! 
‘When using a different service station, reer tothe pertinent operating Instructions. 














SUCKING REFRIGERANT (R 12) OUT OF 
‘AIR CONDITIONER, 





11 Retrigerant outlet vaive 
12 High pressure nose (red) 


‘Bring service station into basic setting 
{toler to page 64-50). 

Connect service station to vehicle, 
Connect blue hose to low pressure side 
{thick pipe). 
‘Connect red hose to high pressure side 
{thin pipe. 


First suck out the service station to ensure 
{that there is no residual refrigerant tn the 
service station. 

‘Open valves (2,4 and 9) and start the 
‘sucking operation. 

‘Ahorthe service station has been switched 
Oi, the red contro! tamp lights up, write or 
‘oie the volume of rerigerant inthe chargl- 
1g cylinder (information Is required for faut 
finding to evaluate the system). 








‘Open vaives (1 and 2) on vehicle. 
‘This causes refrigerant to flow Into the ser- 
vice station and the red control lamp goes 
out. 
‘Operate star button again and suck rtr- 
‘ut of the entire system. 

‘air conditioner system of the vehicle 8 
‘empty when the service station is again, 
‘Ewitched oft 






























































Bring service station Into baste setting (re- 


suck! Won. Refrigerant is circulated 
{(cleaneo) In the service station. In this man- 
‘Ber the complete ls converted 


Miguld state during the sucking out opeta- 
ton. Close vaive (14) again after about 10 
‘minutes. The present volume can be reed 
‘on the charging cylinder afer the unit has 
sswiiched.off. Open valve (14) slowly until 
the red control lamp goes out. 


Drain old retigerant oll (R12). 
pen valve (17) slowly about 1/4 turn and 
‘ran the sucked out ferigerant ol into the 
measuring cup. 

W there 1s no more oll in the ol trap with 
‘close automatically. 

Measure amount af drained retrigerant ol 
‘Suck out system again afterwards and 
Dring Into basic setting. 


Important! 
the oll running out foams very strongly, 
{here Is stil llquis refrigerant inthe ol. In 
{his case the refrigerant must be cleaned 
‘again. 

Never rouse drained retrigerant ol and 
‘dispose i as special refuse. 

‘The same Amount of new rerigerant oll 
plus 10 cm’ must be filled In the alr cond. 
Toner aner discharging. 
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DISCHARGING AIR CONDITIONER: 


‘Bring service station into basic setting 
(rotor to page 64-503). 

Open valves (4, 6,9 and 10). 

‘Switeh on vacuum pump. This onty dis- 
‘charges the battery of pressure gages. 
Maximum possible vacuum Is reached 
afier about 1 10 2 minutes. The needle of 
vacuum meter (7) must then be above oF 
below the zero. This strongly depends on 
Current weather conditions. In high press: 
‘Sure weather zones the maximum possible 
vacuum will be lower than In deep pressure 
‘weather zones. The battery of pressure 
{90908 has a oak I the zero point Is not 
‘approximately reacted of vacuum Is not 
built up, 

Close valve (10) and switeh off vacuum 
Pump after reaching maximum vacuum 
The 








“Afterwards set needle of vacuum meter (7) 
to zer0 (with adjusting screw on top of the 
vacuum meter) and close valve (6), 








Open valves (1 and 2) slowly. 
‘Then discharge the entire systom brietly 





snd switch vacuum pump 
ott, 

Unscrew high pressure hose from pressure 
{gage assembly and connect to the supplied 
suction pipe. 

















‘Switch on vacuum pump and using the 
‘suction pipe suck the previously measured 
‘amount of new refrigerant oll out of the 
‘measuring cup Into the system. Switch off 
‘vacuum pump as soon as the total amount 
‘of ol is In the system, In order to avold 
‘sucking In "molet” ar, Reconnect high 
pressure hose to connection (12) and open 
‘valve (8) Swiich on vacuum pump again 
‘and dlacharge system at least 30 minutes. 


‘The previously sucked out refrigerant con 
bbe cleaned simultaneously to the dlscharg- 
{ng process. 

‘This requires opening vaive (14) slightly (1 
10-1 172 turns) and switching on suction. 


Important! 
Stop the cleaning process after about 10 
10 15 minutes, Discharging stil runs. 


[Afier discharging, close valve (10) and 
‘switch off vacuum pump. 
‘There is no longer molsture inthe system 
the needle ot vacuum moter (7) remains 
‘a1 0 over a period of at least 3 to § minutes. 
However, i the needle rises in small jumps 
{his Is Indication of water drops which are 
porating and causing the pressure to 

in such a case discharging must be 

continued. 
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Filling the system: 























[Adjust service station to basic setting 
‘Open valves (4 and 9) 

‘Open vaive (11) briefly and close again so that 
ratrigerant can flow up 10 the filler Roses. 


Read charging cylinder level (1), subtract spe 
ceied fil quantity" from this value and mark 
‘new volume level with a rubber band (2) 


Open valves (1) and (2) onthe filing hoses. 
‘Then open vaive (11) again and observe the 
evel in the charging cylinder. there is an ap- 
proximately correct filing volume’ inthe sys- 
tom, close and open valve (11) In steps unt 
the correct volume isin the system. 


+ Roter to Technical Data 














Detecting Leaks (R 12): 


Inne vacuum kts it pune fo fats 
too be etced at one pe connacbone 
Secavae noes might be presto agaist he 
Seatngwrace, tus povetng tom rom 
\cuing,Gonarivent oak Stecton 080. 
Wing eer ering he syst tak 
tre ceiarmned whe echriog te sytem, 
tre ayo muni be ted wiv about 20510 
30 game ot rerigere 

Aorwards ct ak etc (1 cor 
ing teoperaong neructons 

heck conaoner oaks wth ak dete: 
wert 

Tighten ote pipes and mark locaton of aks 
pas 

Sree rtigwan, stint aks and 
argo again no eshage im etacad 
trate at be ed th the species vo 
Ue cremgret Ran te eng, st 
the rconatoning unt a forthe A prion: 
manos mewurerett a enure att prese- 
rein the sytem aes 0 oppron 121015 br 
Ton watch fra 





+ Reter to Techical Data 


~ Rater to Workshop Equipment and Planning 
Documentation 
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CLEANING REFRIGERANT (R 12) 


Bring service station into basic setting (eter to page 64-502). 

Open valve (14) on charging cylinder slightly (110 1 and 1/2 turns). 

Switch on suction and let cleaning run at least ten minutes. 

Close valve (14) and walt until the compressor Is automatically switched ott. 

Inthe cleaning process the retrigerant Is pumped through 1 drier integrated inthe sor 
‘station where N's dried and cleaned to remove particles of din. A moisture Indica- 

{or (18) shows the relrigerant's molsture content. Cleaning time should not exceed 10 

{0.15 minutes. the moisture Indicator still shows motsture after this time, the deer I 

‘alurated and must be replaced (reler to operating Instructions of the service station), 

‘Aniorwards the refrigerant must be cleaned again, 


1 the compressor is switched off during the cleaning process, the reasons for this 
ould be as follows. 








1. Insuttlclontexcessive pressure in intake of the compressor 
This is applicable, I the charging cylinder valve Is opened 00 ite of too much, 
‘The Intake pressure can be read on pressure gage (9) during the cleaning phase by 
‘opening valve (5). 





[Afterwards switch on cleaning again until the moisture Indicator no longer Indicates 





ture, Then close valve (14) and wal unll he compressor switches off automa: 
vy 





28-360 21,0. 390 bar 











105. 17,5 bar 


seu uau 














TROUBLESHOOTING BY MEASURING. 
PRESSURE (R 12): 


Connect service station to car and open 
Doth valves on the charging hoses. Adjust 
alr conditioner on the control unit in such 
‘| manner as described for measuring alt 
Conditioner efficiency (refer to page 
(64509), Run engine of carat approx. 
2,000 rpm. 

High inlet and outlet pressures indicste an 
‘overcharged system, contaminated con- 
‘danger oF detective additional fan. 


Remedy: 
‘Suck oUt refrigerant, discharge and ae. 
‘charge system, clean condenser and check 
‘adaitional fan, replacing If necessary. 


High inlet pressure and normal outiet pres- 
sure ingicate a detective compressor. 


Remedy: 
Replace compressor. 


‘Compressor does not run with equal inet 
‘and outlet pressures. 


Remedy: 
‘Wieing-up protector has switched the com- 
‘pressor off, check evaporator sensor oF 
‘check power supply 10 the magnetle coup 
ling (eter to Eleciric/Electronic Test for 
Group 64). 

(Otherwise check magnetic coupling me- 
‘chanieally (sips). 




















Low inlet pressure and normal outlet pres- 
‘sure Indicate an insufficient charged vol. 
me oF restricted low pressure sige of the 
system. 


Remedy: 

1. Chyck whether evaporator has lee; then 
‘check evaporator sensor. 

2, Suck out and measure refrigerant. I. 
‘sucked out volume Is approximately the 
‘same as specified charge volume", check 
‘ow of expansion valve; hen discharge 
‘and recharge system, 


Low Inlet pressure and high outet pressure 
Indicate a restricied high pressure aide, 


Remedy. 
(Check Condenser, drier and expansion 
vave, 


+ Reter to Specitications 
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CHECKING AIR CONDITIONER EFFICIENCY (R 12) 


‘The following conditions must be fulfiled for this test. 
1. Modic or BMW Service Tester 

2 Thermometer 

3. Intake air temperature of about £0" C 


Ret, Point 1: 
‘Connect Modic or BMW Service Tester 10 car and have the evaporator temperature 
‘displayed. 


Ret, Point 2: 
Install temperature sensor approx. $ cm below the ca 
‘and locate the display unit outside. 








Ret, Point 3: 
‘Set heater to maximum heating. Switch on and set alr conditioner to circulated alr 
‘mode. Set car's blower to speed step 4 or maximum speed. Shut all windows and 





‘doors. Start and run engine at approx. 2,000 rpm. Use a pedal prop to accelerate In 
‘cars with EML, DDE or M60 engine. 


‘Afterwards heat up the passenger compartment to about 50° C. The compressor must 
‘no longer switch off. Now measure the passenger compartment temperature and evap- 
‘orator temperature and subtract the values from each other. There should be a dite 
fence of about 40° C. 

this atference in temperature !s not reached, connect the service station. Measure 
the low pressure and high pressure and compare with troubleshooting by means of a 
pressure test (refer to page 64-50:8) 





64-50/10 


DESCRIPTION OF REFRIGERANT CIRCUIT FUNCTION R 14a) 


‘After switching on the alr conditioner the retrigerantclrcult is activated In thatthe mage 
netic coupling receives current. This produces positive connection between the pulley 
‘and armature clutch plate and tne compressor Is driven. 





‘The compressor, » major component of the system, Increases the pressure of retiger- 
fant vapors. Refrigerant vapors are drawn In on the intake aide of the compressor. The 





ors pass via a high pressure pipe to a condenser located on the tac 
lator. The Not retrigerant Is cooled off by wind trom dlving and an additional 
{nigerant vapors condense and turn Into liquid when reaching the dew point tempera: 
tute. The high pressurized retrigerant Is delivered to the drier. The drier removes mols- 
ture from the refrigerant and sometimes also acids, but the latter only In the amount of 
8 to 10 grams in R12 sysioms or 1010 16 grams In R 134a sysioms. 











fant, Volume of retrigerant is controlled by 

the evaporator. The relrigerant evaporates and cools off considerably In the evaporator 
~ respectively circulated alr ~ flowing past the cold evaporator, with blow 

‘cooled accordingly and delivered into the passenger compartment via 





‘The evaporated 
cireult Is completed 
Moisture from the fresh oF circulated alr, tlowing past the evaporator, condenses on the 
€0ld fins. The condensation on the evaporator is discharged outdoors via rubber hoses, 
fon the transmission tunnel and could cause a puddle of up to 200 mi underneath a 
parked car depending on the atmospheric molsture, This Is completely normal and does 
hot Indicate a leak 

'Wcould nappen that the condensation water Ireezes on the fins of the evaporator. An 
‘evaporator temperature sensor prevents the formation of Ice In that It switches the 
compressor off at 2° C, The compressor Is switched on again with a rev 

2°C. A satety switch (high or low pressu 

when pressure Is 100 high oF too low. This prevents damage to the 
‘medium pressure pressosiat switches the second stage of an additional Tan on a 
pressure of about 18 bar 

otnis ‘the compressor Is not switched off and on $0 often, as the maximum 





Igerant Is drawn in again by the compressor, whereby the refrigerant 

































Safety switches (high ana 
low pressure prosso: 





7. Expansion valve 
8 Evaporator 

9 Temperature switch 
10 High pressure gas 

11 High pressure liquid 
12 Low pressure liquid 
13 Low pressure gas 


i 
zit ies 
@ gtyallcear reiftiz, | 
3 ade Ean 
: Hers 
{A 
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(64 80.009 DISCHARGING AND CHARGING AIR CONDITIONER (R 124a) 
Salety Precautions for Handing Refrigerant 


‘The air conditioning system is tlled with satety refrigerant Frigen R 12 or Frigen R 1340 
(Gradually as from the beginning of 1991, 


Important! 
R12 and R 134a must never be mixed as even the most minute mixed 
‘quantities would lead to decomposition in the system. Consequently 
systems for R 12 may only be filled with R 12 and vice versa. Different 
fetrigerant olls are used for both systems and must also not be mixed. 
Vehicles with R 134a systems as well as parts for replacements aro 
marked. The servico station for R 1340 Is green and marked R 134: 
‘Tho service station for R 12s blue, 
















Frigen R 12 I very dangerous for the environment because of tluorchlorhydrocarbons 
{FCH) and must be drawn out, cleaned and relied in a system with a service station 
Frigen R 134 A does not contain FCH, but i should also be drawn out, cleaned and 
‘efile with a service station. 





“Anhough these refrigerants are non-toxic, non-tlammable and non-explosive in any 
‘mizing ratio wit lemperature, there must be conformance with safety 
precautions. 





‘Avold any contact with iquid or gas relrigerants. Wear goggles and gloves when work- 
Ing on the refrigerant circun. Refrigerant on the skin will cause frostbite. Wash off con- 
‘comed parts of body with cold water thoroughly! retrigerant gets in the eyes, also 
rinse out with water and then contact a physician immediately. Frigen Is heavier than 
alr and could, It It gets into the atmosphere in spite of working with a service station, 
ead to asphyxiation ~ especially In working pits - which would not be readlly noticed 
since the gas has no color or odor 
Turn on avallable extraction systems, 











Absolute cleanliness and as thorough | 
least 20 minutes extraction of moistur 
ertect air conditc ier oporation. 


possible discharging of the alr conditioner (at 
irom the refrigerant circult) are required tor 








Frigen R 12 and even more $0 R134 A take on molstire very quickly. Plug opened 
pipes, condenser, evaporator, compressor or drler with plugs Immediately 


‘ngontat! 
Also In this case the plugs must not be mixed up and should be stored 


separately. 
When replacing parts the plugs should be removed only immediately before connection 
ot pipes. 


{In case of warranty claims, old parts must be fitted with plugs 10 be able to determine 
the couse of damage. 


{tan alr conditioner is completely drained because of leaks or accident, the drier must 
‘always be replaced as too much molsture will have entered the unit. 


‘There should never be welding on a filled alr conditioner oF in the close vicinity. There 
ould be danger of an explosion because of the excessive pressure produced when 
Irigerant Is heated. 
{In addition, refrigerants decompose at high temperature or when exposed to open flame. 
Decomposed products are injurious to health 
cylinders that they are not subjected to direct sunshine or other 
x. 45°C) 

















Important! 
‘Afi each 1 





‘The following procedures describe sucking, discharging and charging alr conditioners 
with help of a SECU 134 service station trom the company “Behr 
Reter to pertinent operating instructions for changes In the service station design. 


Prior to, starting any operation, the service station must be brought into baste setting. 





‘important! 
When using a aitterent service 





{0 the pertinent operating instructions. 
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SUCKING REFRIGERANT OUT OF AIR. 
CONDITIONER (Fi 134a) 


Description of pressure gage assembly 
4” High pressure hose (rea) 





13 High pressure vatve 
14 High pressure gage 


Bring service station into basic setting 
(roter to page 64-502), 

‘Connect service station to vehicie. 
‘Connect blue hose to low pressure side 
(Qhlek pipe). 

‘Connect red hose to high pressure side 
{thin pipe. 

‘The quick-action couplings are ciferent in 
lameter to avold mixing them up. 


‘Switch on service station using main switch 
(1). Switeh on suction after white control 
lamp (3) has gone out. Suction Is switched 
otf automaticaly 1 entire retrigerant has 
‘been sucked out of the service station, 
Wilte down or note volume in the charging 
cylinder. 






talrigerant to flow into the service station 
{nd the white control tamp goes out 

















‘Open valves on the quick-action couplings. 
‘Star suction again and suck out entire 
‘SyS- tem unl the Unit Is switched off again 


Bring service station into basic setting (re- 
{orto page 64.50/12), 


‘station. 
Is circulated (cleaned) 
In the service station. This converts entire 
988 which had entered the 
‘lt wrap in liquid state during suction. Close 


‘efrigerant oll nto the measuring cup. 
IW there fs no more oll in the ol trap, wit 


service station again afterwards. 


Important 
{1 the oll running out foams very strongty, 


rouse 
‘dispose Was special 

‘Aner discharging the system must again 
‘be tied witn the same empourt of new 
Felrigerant oll plus 10 em’. 
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DISCHARGING AIR CONDITIONER R 134a) 


Bring service station into basic setting 
(coter to page. 

Open valves ( 
‘Switch on vacuum pump. This only dis- 
charges the pressure gage assembly and 
{charging hoses up tothe quick-actlon 
couplings. 

Maximum possible vacuum Is reached 
fatter about 1 10 2 minutes. The needle of 
‘vacuum meter (12) must then be above oF 
‘below the zer0. This strongly depends on 
Current weather conditions. In high press: 
‘ture weather zones the maximum possible 
‘vacuum will be lower than In deep pressure 
Weather zones. The pressure gage assem: 
bly oF charging hoses leak I the zero point 
{enol approximately reached or vacuum Is 
‘not Buln up, 

‘Close valve (8)'and switch off vacuum 
‘bump after reaching maximum vacuum. 
Pressure gage assembly and charging 
‘noses do not leak I the pressure does not 
tise afer about 1 10 2 minutes. 
[Afterwards set needie of vacuum meter 
(12) 10 zer0 (with adjusting screw on top of 
{the vacuum meter) and close valve (11). 





Open the valves slowly. 


Important! 
Wiis causes a rise in pressure in gages 
(10 and 14), the system must be sucked 
‘Out again, Pressure can only rise I the alr 
conditioner Is not opened, but only retriger- 
lant was sucked out for troubleshooting. 
‘The pressure rise Is caused by conversion 
‘of small residual amounts of liquid retriger- 
{ant into gas Inthe system. 



































1 the pressure has risen, open valve (6) 
‘Switch on suction again until the unit Is 
‘again switched oft 

‘Close valve (6) and open valves (8 and 11). 
‘Switch on vacuum pump and 

{the air conditioner at least 16 minutes. 


Retrigerant in he service station can be 
‘cledned simuttancously to the discharg- 


molsture. 
‘This requires opening valve (15) slighty (1 
to 1 12 tums) and switching on suction. 


Important! 
‘Stop the cleaning process after about 10, 
to 15 minutes by closieg valve (18). 

ing sti runs. 
indicator (20) stl indicates moisture 
‘after the cleaning period, discharging must 
‘also be Interrupted and the drier in the 
service station replaced (reer to operating 
Instructions of service station). 


‘Aner discharging, close valve (8) and 

‘switch off vacuum pump. 

‘There ts no longer moisture Inthe system 

the needle of vacuum meter (12) remain 
ove a period of at east 2103 minutes. 

However the needle rises In small Jams 

{his Is indication of molsture which Is eve: 





‘The system leaks I the needle rises 
Continuously. In this case the leak must be 
‘eliminated (rele to detecting leaks on 
age 64-50/16), 
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CHARGING SYSTEM (R 1348) 


Requirements for correct charging are a sufficient amount of refrigerant and pressure 
In the charging cylinder of atleast 9 10 11 bar. If there 1s not enough retrigerant in the 
charging cylinder, this must be compensated by sucking refrigerant out oft 

cylinder. Insuiticlont pressure can be Increased by switching on the charging cylinder 
heater. Check whether the refrigerant is dry 00 the molsture indicator. not, clean tho 
‘atrigerant - refer to page 6450/17 


Important 
Charging must be carried out exclusively via the red high pressure hose. 














6450/12), 
(7) briefly and close again so 
‘that refrigerant can reach tne red charging 


~~ hose. 








Read charging cylinder volume (1), sub- 
tract the specitied volume’ trom this valve 
‘and mark this charging volume lavel with 
rubber band (2) 




















+ Reter to Speeitications 

















cylinder. 
|W the system has approximately the spect 
ted charge volume’, close and open valve 
(7) In bret steps until tne system has the 
‘specitied charge volume. 

Close valve on red et hose. 

‘Open valves (6, 9 and 13) and swiich on 


Instatation 
Insert sealing caps in the vehicle's connec: 
tors again 


+ eter to Speeciications 
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Detecting Leaks (R 1340): 


tn the vacuum leak eat its possible for leaks 
otto be detected at loose pipe connections 
{3 these might be pressed against the sealing 
‘Surface, thus preventing them from leaking, 
Consequently leak detection is absolutely e8- 
‘ential after charging the system leaks are 
etected white draining the nystem, the sys 
tom must be filed with about 20 10300 grams 
ot refrigerant. 

‘erwards calibrate oak detector (1) accor: 
{ng to the operating instructions. 

‘Check air conditioner Tor leaks with oak detec: 
tor). 

Tighten loose pipes and mark location of aks 
(nating 


y 
Suck out rtigeran, trina ahs and 
‘again. W no leaks are detected, the sys- 
tem should be filed withthe apeciiod volume 
‘of retrigarant lun the engine and adjust the 
‘air-conditioning unit as per the AIC pertor- 
‘mance measurement so thatthe pressure Io 
the system rises to approx. 12 15 bar. Then 
switch off the engine and repeat the leak exam 
Ination (starting on the pressure side). 


Note: 
‘Always check below each assumed point of 
Jeakage on pipes and components because re- 
frigerant is heavier than ai. 


+. Reter to Technical Data 
™ Reter to Workshop Equipment Planning, 
Documentation 
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CLEANING REFRIGERANT (R 1348) 


‘Bring service station into basic setting (reer to page 64-5012). 

‘Open valve (15) on charging cylinder slightly (1 to ¥ and 1/2 turns), 

‘Switch on suction (2) and ft cleaning run at least ten minutes. 

Close vaive (15) and walt until control lamp (3) lights up and the compressor Is wuto- 
matically switched off. 

Inthe cleaning process the retrigerant is pumped through a drier integrated in the ser- 
‘vice station where lt is dried and cleaned to remove particles of din. A moisture indica 
{or (20) shows the retrigerant's moisture content. Cleaning time should not exceed 10 
to 1$ minutes. the moisture indicator sill shows molsture ater this time, Une Oret Is 
‘saturated and myst be replaced (reer to operating Instructions of the service station}. 
‘Antorwards the rétrigerant must be cleaned again. 





11 the compressor Is switched otf during the cleaning process, he reasons for this 
‘couNd be a8 Follows, 


1. Insutticlenvexcessive pressure in intake of the compressor. This 1s applicable, i 
‘the charging cylinder valve Is opened 100 litle or too much. 





2. Excessive pressure (> 17 bar) In charging cylinder. This means non-condensable 
‘G25 Inthe Circuit. In this case close value (15) and discharge the non-condensable 
‘988 via the Schrader vaive on the charging cylinder or walt until refrigerant in the 


‘ntl there Is no longer refrigerant inthe service station and the compressor Is 
‘Switched off automaticaly 
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101-193 bar 




















‘TROUBLESHOOTING BY MEASURING. 
PRESSURE (R 134a) 


Connect service station to ear and open 
both vaives on the charging hoses. Adjust 
‘lr conditioner on the control unit in such 
{8 manner as described for measuring air 
‘conaitioner efficiency reter to page 
(64-8019), Run engine of car at approx. 
2,000 rpm. 

High inlet and outlet pressures ingicate an 
‘overcharged system, contaminated con- 
Senser oF detective additional fan. 





02+ 1.0bar 10,1- 18,8 bar 


zum 
Remedy: 
‘Suck out retrigerant, discharge and re- 


charge system, clean condenser and check 
‘adaitionalfan, replacing lt necessary. 











High inlet pressure and normal outiet pres: 
‘Sure indicate a detective compressor. 


Remedy. 
Replace compressor. 


Compressor does not run with equal inet 
‘and outlet pressures. 


Remedy. 
Weing-up protector has switched the com- 
(pressor off, check evaporator sensor oF 
{eheck power supply to the magnetic coup- 
ing (reer to ElectrieiElectronie Test for 
Group 64). 

‘Otherwise check magnetic coupling me- 
‘chanieaity (sips) 


+ Rater to Spectications 
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CHECKING AIR CONDITIONER EFFICIENCY (R 1342) 


‘The following conditions must be fullled for this test. 
1. Modlc or BMW Service Tester 

2. Thermometer 

3. Intake alr temperature of about $0° C 


Rot, Point 1: 
Connect Modic or BMW Service Tester to car and have the evaporaiok temperature: 
‘splayed. 


Ret. Point 2: 
Install temperature sensor approx. 8 cm below the car's roat liner at height of B-plilar 
‘and Jocate the display unit outside. 


Ret. Point 3: 
Set heater to maximum heating. Switch on and set alr conditioner to circulated alr 
‘mode. Set car's blower to gpeed step 4 or maximum speed, Shut all windows and 
‘doors. Start and run engine at approx. 2,000 rpm. 





‘Afterwards heat up the passenger compartment to about $0" C. The compressor must 
’no longer switch olf. Now measure the passenger compartment temperature and evap- 
COfator temperature and subiract the values from each other. There should be a differ- 
fence of about 40°C. 

W this ditteronce in temperature Is not reached, connect the service station. Measure 
the low pressure and high pressure and compare with troubleshooting by means of a 
rossure test (refer to page 64-50/1 
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16451 000 CLEANING EVAPORATOR 


'W could happen that bacteria settle on the 
fine of the evaporator. This 1s caused by 
the condensation water which collects on 
{he fing ater switching the compressor off 
‘There could temporarily be an unpleasant 
‘dor inthe car when the compressor Is 


Is recomended to drive the car to 8 
‘washbay and do the cleaning there, as the 
water will run out through the drain holes 
Inthe transmission tunnel, 


Cars with IHKA: 
Remove the glovebox «refer to Group 31. 
Unscrew screws and remove the trim panel 
applicable, disconnect the loudspeaker 


Unscrew screws and fold the air duct down, 












Disconnect wires trom the contro! unit and 
final stage. 

Norte: 

| The heater remains instalied and was onty 
‘removed in this picture for better under- 
standing. 


Unscrew screws and pull the final stage out 


| Important? 


Cars with Microtiner: 
Unscrew cover, pull the microtiter out and 
reinstall the cover, 


‘Side Speciat Too! 64 1 200 into the final 
‘stage opening and secure. 





| Apply about 1 iter of § per cont cleaning 
| Solution’ onto the evaporator by moving 
| te.grnonnle oe beck en ot ut 





Cars with KR 
| the resistor, 








Romove trim pane ‘Unelip and pull aut control unit. 


Unscrew screws. 
Remove trim pare. 


Unscrew screw (1), turn lever (2) about 90° 
‘and remove cover. 


Disconnect plu, spread cps apart ond mn |W applicable, pull out microfiner. 


Y, outreat 























‘Slide Special Too! 64 1 210 into opening 
‘and secure. 


of 5 per cent cleaning 
lo evaporator by moving the 
‘spray nozzle pipe back and forth uniformly. 


the evapor- 





‘Leave the cleaning solution 
‘tor for about #9 10 15 minutes. 





‘Anerwards rinse off the evaporator with a 
large amount of water (at least 6 liters of 
water). 
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64.51 510 Removing and installing 
evaporator 

64 51 520 Removing and installing or 
replacing expansion valve 


Drain refrigerant out of air-conditioning unit 
withthe help ofa service unit 

(ote to 64 50.009 or relevant operating ma- 
‘ua for Service Station) 





32040°8 
Un up rubber profile. 

Remove plug and overflow hose trom expan- 
sion tank, 


Untaston nut (1), sorews (2) and stud bolt (2) 


Inataigtion 
Replace O-rings 
Caution! 


Stud Bolte secured with Loctte 270, # necess- 
‘ary, preheat with not air blower. 





Untasten nuts on left and right sides of expan- Remove glovebor, reer to 51 16 360. 
sion tank and place container to one side Untasten screws, 

Remove trim By pulling forwards out of rear 
Not: lp. 


Do not bend coolant hose. 


Cut wire straps oft LU out ep and remove cover, 
Tle up wiring harness and, necessary, care- 
{uly bend down fue lines. 
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64.52 ... REMOVING AND INSTALLING Instalation 
VALVE CORE Rotrigerant-proot valve cores can be 
‘recognized on the transparent seal (1), 
Unscrew cap (1). 1 
Serew valve core remove (2) on. 


130 04 304 


Open vaive (1) 
Unscrew the valve core with valve turner 
@) 


ull valve turner (2) back together with the 
valve core. 
‘Shut vaive (1), 


Unscrew coupling nut (3) and remove valve 
turer (2) together with vaive core (3) 
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(6452020 REPLACING AC COMPRESSOR 
(M20, M30, M35) 


the alr conditioner 

ton (reer to 64 
50.009 or operating instructions supplied 
ith pertinent service station}, 









Loosen hose clamp and unscrew nut 





Important 
{Check that air cleaner isin correct installed 
position, 


CCut through wire strap and disconnect plug, 


Unscrew suction hose (1) and pr 
hose (2). 

Ingen plugs into open connections without 
delay, 





Jnstatation 
‘Check O-rings, replacing thém It necessary 
Tightening torque" 





Reter to Specitieations 








wa n0n 


Lin the car and unscrew splash guard. 
Loosen serew (1). 


Loosen screw (2), 
Unscrew adjusting screw (3) 





instalation 
Remove plugs trom connections only briefly 
Delore connecting the hoses. 

CCheck for sufficient amount of ol In the 
‘compressor. 

Discharge, charge and check the 





Chock and, i necessary, correct the drive 


belt 





sion using Special Too! 13 5 


Note: 
The pulling hook must be applied on the tip 
of a tooth, 








10 Specifications 
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6452020 REPLACING AC COMPRESSOR 
(eo) 


Remove engine splash guard. 
‘Suck refrigerant out of alr conditioner 
(eter to 64 50 009 or operating Instructions 
‘Supplied with pertinent service station), 


Loosen nuts (4 and 5) on tensioning roller 
and take ribbed drive belt off of compres 
‘or, 


Instataton: 
yen tensioning roller on hexagon (3) 38 
far a3 stop, tighten nut (5) frst and then, 
ut (4). 


‘Tightening torque = 24 Nm. 


Unscrew couplings and remove suction and 
pressure pipes. 


Instatation: 
Replace O-rings. 














Unscrew couplings and remove suction and 
pressure pipes. 











+ eter to Specifications 
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6452020 REPLACING AC COMPRESSOR 
(M50) 


Remove engine splash guard. 
‘Suck rerigerant out of ar 

(reter to 64 50 009 oF operating Instructions. 
‘aupplied with pertinent service station), 




















‘Unscrew couplings and remove suction and 
pressure pipes. 











0497? 





6191... REPLACING TEMPERATURE 
‘SWITCH FOR COMPRESSOR 


‘Loosen the hose clamp and unscrew the 
ut 

Remove the alr cleaner. 

Important! 


‘Check that the alr cleaner Is in correct 
Installed position, 


Cut through the wire strap and disconnect, 
the plug. 


Remove the temperature switch, 


Noto: 

‘on removed compressor, a8 K would 
‘ot be visible because of the pressure hose 
In installed state, 
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64 52 061 Replacing compressor coup- ‘Unscrew bolts, Disconnect cable tie and plug 
ling (20,M0, MEO with Vee belt) ‘connection. Remove magnetic coi, 
Remove splash guard. » 


Untasten Veo belt 








2 Grip drive plate with speci! toot 64 5 020 and Installation 
‘untasten screw (1), Check tor correct clearance A (05.0.8) be- 
tween drive plate and pulley wheel disc 
Wneceasary, adjust with shims 


‘645 020 


1 
= 


“A s06sos 








Bend up lug on retaining tab, untasten 
‘grooved nut with special tool 64 1 110 and 
remove pulley wheel 
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64 52.061 
Bepinciog somoreenor cov: 


Remove compressor, 
tale to 64 82 020. 


Grip drive plate with spacial too! 64 5 020 and 
Remove drive plate. 


Installation: 
‘Check correct clearance A (0.5.08 mm) be. 
{ween drive plate and pulley wheel. W necess- 
ary, adjustwith shims. 


Expand retaining ring and remove, 


Remove play wheel wth standard thee lw 
‘extractor tool, 


Caution! 
‘Apply pling claws only on joint betwen soe- 
‘old eo ond play ae otherwise puhey could 
be damaged 


























| 6452061 Replace compressor coup- 
| Ting (on Nippondenso compressor) 


Unscrew and remove splash guard. 


| 
Loosen nuts (4 and 5) on the tensioning roller 


{and remove toothed pulley belt from com- 


| pressor. 


Installation: 
Turn tensioning roller on hex head (3) unt 
Light, then tighten nut (5) followed by nut 4), 


F) _Tigening torque = 24 Nm 


Grip drive plate with special too! 64 5 090, un- 
fasten central screw and remove drive pate. 


Installation: 
Check correct clearance A (05. .0.8 mm) bee 
‘tween drive plate and pulley wheel. W necess- 
‘ary, adjust with shims, 


Expand retaining ring. 





Expand retaining ring and remove. Unscrew 
bol (1). Disconnect plug (2). Remove wolenoid 
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3264028 





64 59 510 Replacing dryer flask for ar 
conaitioner 7 


Removing container for windshield washing 
nit, refer to Gr. 6 
Drain off retrigarant trom air-conditioning unit, 
refer to 64 $0 009 or operating manual fr rele. 
ant Service Staton) 





Disconnect or separate plug. 


Untasten nut and disconnect lines. 





‘and replace it necessary, 


Untasten screws and remove dryer flask, 


* Rotor to Technical Data 





Remove satety pressure switch and screw 
‘onto new dryer flask. 


Instatation: 
Tightening torque’ 

Inatall wth screw coment HW No. 
8122 9407 144 


1 High pressure switch 
2 = Madiom pressure switch 
3s Low pressure switch 


Instatation: 
1Do not remove sealing plug trom connections 
‘ntl shortly betere connecting up the lines. 
‘Check that ol! quantity” fs sufficient After suc- 
coastul instalation, evacuate sit-condtioning 
‘nit, charge and check for leaks. 


From 288, only 1 pressure switch with three 
functions is fitted. (low pressure, high press- 
‘re, medium pressure) 
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64 53 520 Replacing safety high press- 
tre witch (igh; medium, 
Tow pressure switch) 


Remove switch for windshield wash system, 
refer to Gr. 61 61 
Drain 





vant Service Station) 


Remove or disconnect plug on safety press- 
‘re switch which Is to be replaced, 





1. Plug on high pressure switch 
2 Plug on medium pressure awiteh 
3. Plug on low pressure switch 





32 64032! 

Romove safety pressure switch 
Immediately seat all open connections with 
blind plugs: 


1 Plug on high pressure switch 
2. Plug on medium pressure switch 
3. Plug on low pressure switch 








Instattion: 
Tightening torque" 

Fitewiteh with screw securing device HWB No 
8122 9407 144 

‘Aer successful installation - evacuate and fi 
‘Ar conditioner and check for leaks, 


* Reter to Technical Data 


‘On version with a mult-function pressure 
switch (high, medium and low pressure), dis- 
‘connect plug connection (1) and unscrew 
switch. 
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(64 53 550 Removing and installing or 
ing condenser for air 
conditioning unit 


Untasten nuts, disconnect plug connection 


Unscrew bolts, 


UN up condenser and remove by pulling down 
wade, 


65 Radio and special equipment 


6511030 Radio (Business) ~ remove and install or replace 
030 Radio (Bavaria C Il or C Reverse Il) 
030 Radio “Bavaria Elektronic” — remove and install or replace 
030 Radio “Becker Mexiko Elektronic’ ~ remove and install or replace 
030 Radio “Bavaria Mono Digital” ~ remove and install or replace 

65 12.000 Front loudspeakers — remove and install or replace (footwell, left) 


000 Front loudspeakers — remove and install or replace (footwell, right)... 


020 Rear loudspeakers ~ remove and install or replace (left or right) 


65 13050 Loudspeakers — remove and install or replace (in instrument panel) . 
070 Loudspeakers, left or right ~ remove and install or replace (in mirror triangle) 





Fault diagnosis for Bavaria radio C Professional ... 
Connecting wires ~ check a 

Pin assignments ....... 
Overview of defect codes 
Defect code 01 
Defect code 02 
Defect code 03 
Defect code 04 
Defect code 05 
Defect code 06 6... 
Defect code 07 ... 
Defect code 08 
Defect code 09 
Defect code 10 
Test mode for BMW c car rradio (Bavaria C Ill) 

Test mode for BMW car radio (Bavaria C Reverse Il! 
Test mode for BMW car radio (Bavaria C Reverse RDS) 

Test mode for BMW car radio (Bavaria C PROFESSIONAL) 

Test mode for BMW car radio (Bavaria C PROFESSIONAL RDS) 

















List for use of adapter leads between radio and vehicle wiring harness 


Bavaria radios — troubleshoot 
8411510 Eject box — remove and install. 



































65 11/1 
coe 65 11/2 
65 11/3 
65 11/4 
65 11/5 
65. 12/1 
65 12/1 
-65- 12/2 
65 13/1 
65- 13/1 
65- 99/1 
65+ 99/1 
65 99/2 
65- 99/3 
65 99/4 
65+ 99/5 
.65- 99/6 
65 99/7 
65- 99/8 
.65- 99/8 
.65- 99/9 
65- 99/9 
.66- 99/10 
so 65 99/11 
.. 65- 99/12 
65 99/13 
.65- 99/14 
65- 99/15 
65 99/17 
65- 99/19 
.65- 99/20 
refer to HG-84 
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16511030 REMOVING AND INSTALLING OR REPLACING RADIO (Business) 








3105 006 





























Pull off mask (1). 


Pull out lock (1) and disconnect plug (2) 
on radio (3), 
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165.11.030 RADIO (Bavaria C'1|oF C Reverse I) 








Press unlocking hooks (1) Into radio on. 
Jett and right 
Pull out ragio carefully with hooks. 











Pull out lock (1) and disconnect plug (2) 
radio (3). 
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1.3. Radio "Bavaria Electronic 





Pull off knob. 
Take off mask carefully with the unlocking 
hook. 


Note 
‘Only attach hook on mask 


Push beck clamps on latt and right sides with 
‘unlocking hooks and pull out radio, 


1 Radio 8 Plug tor speakers 
2 Mask 9 Plug for automatic antenna 
3 Knob 10 Plug for antenne 

4 Unlocking hook for radio removal 11 Adapter for noise dependent 
5 Plug for B + and ground loudness regulation 

6 12. Switch for 11 

7. Phug for power supply to 13, Plug for 11 


slectromses and lights 14 Plug for 11 
18. Plug receptacle on instrument 
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14 Radio "Becker Mexico Electronic Take off contol pane! with unlocking 
hooks (1 

Note: 

Control pana ts wary tht 


Push back clamps on left and ight sides with 
tunlocking hooks and pull out radio, 





1 Radio {6 Plug for power supply to electronics 
2 Control panel and lights 
3 Unlocking hook for radio removal 7. Plug for speakers 
4 Adapter 8 Plug for automatic antenne 
5 Plug for B + and ground 9 Plug for antenna 
10 Connection for speed dependent 
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[BMW Radio Bevaria Mono Digital 








3085385 


7 Power connection for automatic antenna 
8 Spesker plug 

9 Plug for B + and ground 

10 Adapter 

11 Plug for power supply (term, 30) 














6512000 REMOVING AND INSTALLING. 
[REPLACING FRONT LOUD- 
[SPEAKER (Footwell - Left) 


ull off door seal 


Pry out cap (1), unscrew screw (2) and pul 
off tever (3) 


| Turn retainers (4) about 90° and uit out 


sige tim panel. 


Pull of plug, unscrew nuts (5) and remove 
loudspeaker 











65 12200 REMOVING AND INSTALLING 
‘OR REPLACING FRONT LOUD: 
SPEAKER (Footwell- Right) 


Pull ott door seal and turn retainers (6) 
about 90° 


Lin side trim pane! in area of retainers and 
ull out towards rear 


ull off plug, unserow nuts (5) and remove 
| loudspeaker. 








susscor | 





6512020 REMOVING AND INSTALLING 
‘OR REPLACING REAR LOUD- 
‘SPEAKER (Lef oF Right) 


Pry out loudspeaker mask, 


Unscrew screws and lit loudspeaker. 


Pull oft plug and remove loudspeaker 
‘completely. 









165 13.080 REMOVING ANO INSTALLING 
‘OR REPLACING LOUD- 
‘SPEAKER (In Dashboard) 


Pry out cover (1). 


ull ot! plug and remove loudspeaker 


| completely 














6519070 REMOVING AND INSTALLING 
‘OR REPLACING L 
‘SPEAKER (In Mirror Triangle) 


Ungcrew screw. 
Unclip loudspeaker at top and fold forward. 


Pull ott plug and remove loudspeaker. 
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‘TROUBLESHOOTING BAVARIA C PROFESSIONAL RADIO. 


‘Bavaria C4 is avaiable in two version, with or without CO player. 
Controls and receiver are separated trom each other for both versions, Controls are 
Jocated in the dashboard as always, while the recelve 

{are in the trunk. Because ofthis a connecting wire 
teeelver and CO player, which later in the course of troubleshooting willbe relerted to 
'88.V1 (without CO player) or V2 (with CO player), 

‘Wires V1 and V2 only afer in length, Because connecting wire Vr leads trom the con 
{Wola to the CO player rst and trom tnere together with V3 to the receiver 


‘Checking Connecting Wires 





Connecting wires must be checked for continulty and short circuit, 
Procedures 

‘Unplug connecting wite on both end! 
Connect a shor circuit bridge (Special Too! 
wire to the controls 

‘Measure atthe otter end with a mutimeter and test points, whether there js continulty 
‘between the various pin 

Remove shon circuit ridge. 

There should no longer be continuity between pins. 





} on 12-pin Elo plug of V1 or V2 


Proceed accordingly with the V3 wire. Only a diferent short citcut bridge (Special Too! 
Vis required 








Connections tor Contro! End: 
1 Plug, 17-pIn (power supply) 





2 Plug, 10>pin (o recelver with connect 
‘ng wire V1 or to CO player with con- 
necting wire V2) 

3. Fuse = Samperes 

























Pup. ¢pin power supply) 
lug, 1p electe amen) 


rear right 
lug, &-pin (trom controls with connect- 
Ing wire Vi or trom CO player with con- 
‘necting wire V3). 


























Routing of wires without CO Player 


Routing of Wires with CO Player 





pin (12 V control outlet) 

Fuse = 3 amperes 

Plug (power supply) 

ug recevr with connecting wire 
ug trom controls with connecting 
wire v2) 











Lact bus 
Not used 
Telephone mute 
(connected pos.) 
Not used 

DAC bus 

Not used 
(permanent pos) 
‘Speedometer outlet 
Not used 

Light 

Not uses 

(ground) 

‘Autom. antenna 


(ground) 
(Connected pos.) 
Not used 

{permanent pos.) 


(grouna) 
Not used 
Not used 
(permanent pos.) 
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FAULT SURVEY 


‘The objective of troubleshooting !s the systematic determination of sources of fault. Possible fault conditions are isted inthis fault survey. Certain procedures are 
‘specitied for each fault condition, which lead 10 the source of fault by answering a question with YES or NO, 


‘The connection of all plugs on different components should be checked for tight ft prior to troubleshooting, 


‘Cannot be switched on, Le. radio has no reaction Fauit 01 
Cannot be switched on, Le. only click heard from control unit Fut 02 

(no sound, display remains dark) 

Cannot be switched ott Replace control unit 
{No sound trom one oF more loudspeakers with radio, cassette Fauto3 

0F CO player on (dsiplays are visible) 

‘No sound trom one or both channels only wth cassette on Faun 08 

‘Sound quality disturbed with cassette on Fault 05 

Fautty cassette drive such as IN/OUT, last forward or reverse Fut 06 

Radio reception tautty Fault 07 

CO player rejection button for CO magazine does not work Faut 08 

CO player taiture Faut 08 

Fauity reaction to loudness or sound quality adjustments Fault 10 


Fauity displays (undetined symbols displayed) Replace contro! unit 
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FAULT 01 
Radio cannot be switched on - no reaction 


Is there battery voltage on 17 pin plug m0, Repair breakin postive or ground 
In contol unt between pins 9and 18? wire 

jee 
1s in control unt okay? no, Replace tse. 

ves 


Replace control unit. 
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FAULT 02 
‘Radio does not switch on. Cllck heard In control unit, but no sound and display Is dark. 








4s there battery voltage on 4 pin plug no Repair break in positive oF ground 
Inrecelver between pins 1 and 3? wa 
yes 
Is tse in receiver okay? 0 ___, Replace fuse, 
veo 
ts set without CO player? 
yes Does fault occur again with new no Replace contro unt. 
control unit? ——SS 
| ve 
Replace CO player 
ts connecting wire V1 okay? "0 Replace connecting wie. 
yes 
yes 
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Replace contro! unit. 


FAULT 03 
No sound trom one or more loudspeakers with radio, cassette player oF CO player on (displays shown In display) 


‘Sound control in center position? ‘Tur sound control to center 


* position (see operating instructions). 





yos 





‘Are loudspeaker outlets on receiver 
‘okay (control with test loudspeaker)? 
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FAULT 04 
Cassette player on ~ no sound trom one or both channels 








Vn st win CO player? no Conmating wie VF okay? e___, Ropar orrepace connecting 
- : tee 
| yes 
| 
ve oes tut cpu again with no fapac contro unit. 
on unt? - 
ve 
epic receives 
Coming wires V2 and V3 okay? no._—_—_—Repceconnecing wire V2 of V2 
| 
Does taut occur again wih now re —_Replce contro unt 
ont unt = ¥ 
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FAULT 08, 
‘Sound quality of cassette player Is poor. 


{8 sound control in center position? "0 [Adjust sound contro! (see 
fj + operating Instructions), 








\" 
Does taut also occur witha different n@__,_-Previously used cassette Is faulty 
cassette of known good sound quality? (F poorty recorded 
yes 
Does taut sti occur atter cledning 0 Controt unit is okay. 
‘sound head? — - 
yes 
Replace controt unit 
FAULT 06 
Cassette play drive maitunctions,¢.g.taulty IN/OUT, fast forward or reverse 
Does taut also occur with other ‘Cassette has mechanical faut 
cassette? — 
yes 
Replace contro! unit. 


‘unit; don't remove with 
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FAULT OT 
Radio reception tautty 


oes fault also occur with a new no 
recetver? 


yee 


‘Check antenna of antenna system 
‘and replace faulty part 


FAULT 08 


_., Replace receiver. 


CO player ejection button for CO magazine ejection does not react 





Is mere battery voltage on 4 pin 0 
‘plug In CO player between pins 
Tang 4? 
yes 
| 
' fuse in CO player okay? 0 
yes 


Replace CO player. 


___, Check power supply in vehicle. 
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FAULT 09 
CO player failure 


Installed position of CO player "0 ‘Adjust instalied position correctly 
‘adjusted correctly and transport {and remove transport locking screws. 
locking screws removed? 

{adjusting Instructions are pro- 

‘vided on left and right sides of 

housing) 





ia 


Replace CO player 
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FAULT 10 
Faulty reaction to loudness and sound control adjustments 


D008 fault stl occur with a new 0 Replace receiver 
receiver? + 
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TEST MODE FOR BMW CAR RADIO (BAVARIA i) 





























“ahYANAC Haden ana at wh tos pe a 
O CLI een a aca 
Lo sul! ‘Starting Test Mode: 
1 2 3 VE |la* m| Press keys "2" and "5" simunaneously while switching the radio on. A capital “S™ ap- 
Sonate ash Sate ee a ah 
AJCe tw) STS Th oven nda yeti on dt oe. 


























| Changing Loudness Boost for rattle Reports: 











ey VF" for about & seconds uni "0" appears in the claplay. The statin wi 

|} |O | | 0 be" nour The ovens Dont cn be aie i’ sap by aig te automa 
a Me tuning rocket. 

The factory setng 8“. 

‘The regulation range is * 625 
































1 2 3 VE [[a*m 
‘This mode 's abandoned by pressing the "VF" key again. The test mode remains actl- 


i} 4 5 ull a/c yet 

















‘Adjusting Road Speed Dependent Loudness: 


ross station key "3" for about 4 seconds until "2" appeers in the display. This value 
can be changed by using the automatic tuning rocker. 

‘The factory setting is "2". 

Regulation range: "i*: weak increase 




















“3 strong Increase 
Ts models abandoned by pressing ie "9" hay again. The lst mde ramana seve 


























‘Switching trom "Distance" to “Locar” in talian Mode: 


Press rocker “atm” for about 4 seconds until “H" of “L appears in the display. This 
setting can be changed by using the automatic tuning rocker, 
‘The tactory setting is "H". 
Regulation range: "Hs stance 
"Ue local 


This mode is abandoned by pressing he “am hey again. The ext mode remains st 
vat 










































































98.0 
Lo suit 














2 Lm 




















a6 

















































































































LO MS 


wove] (uri 









































TEST MODE FOR BMW CAR RADIO (BAVARIA C REVERSE i) 


“BAVARIA C REVERSE Il" radios contain a test mode, with which various types of 
Internal information can be displayed and various operating conditions set. 


‘Starting Test Mode: 





Press keys "2" and "S" slmutaneously while switching the radio on, A capital "3° ap- 
pears inthe display. 


‘This service mode Is abandoned by switching the radio on and off once, 


{Changing Loudness Boost for Trae Reports: 


hey "VF" for about 4 seconds until a "0" appears In the display. The station wit 
le louder. The loudness boost can be adjusted In § steps by using the automa 






‘he reulton ange is #6258 


‘This mode Is abandoned by pressing the “VF” key again. The test mode remains acti- 
vated. 





‘Adjusting Road Speed Dependent Loudness: 


Press station key “3” for about 4 seconds until "2" appears inthe display. This value 
{can be changed by using the automatic tuning rocker. 

‘The factory setting is "2 

Regulation range: 








‘This mode Is abandoned by pressing he "3" ey again. The tet mode remains setat- 


‘Switching trom “Distance” to “Local” in allan Mode: 


Bess rocker "mfr abou 4 seconde unt“M" or “L"appaars In the pay. This 
‘Setting can be changed by using the automatic tuning rocker. 
‘The factory setting is"H". 
Regulation range: : distance 
"LU" local 





‘This mode is abandoned by pressing the “m" key again. The test mode remains set 
vated. 
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] TEST MODE FOR BMW CAR RADIO (BAVARIA C REVERSE ROS) 
“BAVARIA'C REVERSE ROS" radios contain # test mode, with which various types of 
































a Interna lnlormation canbe lepiayed and various operating condtions sat. 
eT Staring Test Mode: 
2° and "5" smu ve stching the radio on. A capa “8 a 
to ms) [am tp] [FMien (Rds [lam pours laitedieptey. naneousr “ 
1 2)[(3 «lf[s 6 ae “This service mode Is abandoned by switching the radio on and ott once, 


























‘Changing Loudness Boost for Traffic Reports: 


ress hey "TP" for about 4 seconds until a "0" appears In the display. The station wit 
‘be. litle louder. The loudness boost can be adjusted la 5 steps by Using the automa: 
‘Me tuning rocker. 

‘The factory setting Is “0”. 

‘The regulation range Is + 6.25 aB. 




















‘This mode is abandoned by pressing the “TP” key again, The test mode remains actl- 
vated. 


























‘Adjusting Road Speed Dependent Loudness: 


Press station key “3” for about 4 seconds until "2" appears in we display. This valve 
{Gan be changed by using the automatic tuning rocker. 

‘The tactory setting is 

eguiation range: 


























Ths made is abandoned by pressing the "hay agin. The test mode remains activa 




















Switehing trom "Distance" to Local” in allan Mode: 


Press rocker “a'm” for about 4 seconds until "H" oF "L” appears in the Glsplay. This 
setting can be changed by using the automatic tuning rocker. 

‘The factory setting is "H". 

Regulation range: 




















‘This mode is abandoned by pressing the “a'm” key again, The test mode remains act 
vated. 














‘Adjusting Viewing Angle tor Display 


‘The angle of view can be changed by pressing the “ROS” key (E91) 
Factory setting: dark display with direct view. 
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TEST MODE FOR BMW CAR RADIO (BAVARIA C PROFESSIONAL) 


“BAVARIA C PROFESSIONAL" radios contain a test mode, with which various types of 
Internal information can be displayed and various operating conditions set. 


Starting Test Mode: 


ross key “and then simultaneously operate keys "8" and “O" within the first eight 
‘Seconds after tne radio has been switched on. The basic menu Is displayed. 


‘The entire tost Is menu controlled. 


Basle Menu: 

‘The avaliable {ost functions can be interrogated via the basle menu. 

Various codes for the different functions appear In the C-diaplay fr this purpose and 
80 functions can be activated by operating the pertinent key located below the mult 

function keyboard 


‘The different codes activ 








the following functions 





SYN: Synthesizer set toa fixed frequency 

ADW: Input values of 8 analogiaigial converter displayed 

NF: Volume, bass, treble and fader values on sound contro! module displayed 
ince 

Leo: LCD test 

TAB: Stored frequency tables displayed 

GAL: One of three road loudness tables activated 


SN Serial numbers and sofware status displayed 


{mn addition, the sotwa 
spay, 





status of the front sohware (week and year 





pears In the Be 


‘The test Is stopped by pressing the key below “ENO”. 
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LCO Test (Leo): 
Four aitierent test patterns 
during the LCO test 





F0 Switched on In series for all light emitting diodes (LEDS) 








= Ghessboard pattern inverted for second test 
= AILEDS switched oft 


‘The test can be stopped at any time by pressing key "0", but also returns 10 the main 
‘menu after display oF all four test patterns, 





Road Speed Dependent Loudness Contro! (GAL): 









































Wit help of this test one of the three road speed dependent loudness tables is activat- 
‘and reported to the radio. 

GAL Ne The instantaneously activated table can be read In the B-dlsplay. 
The table number Is stored In EEPROM. 

5 sc] |) 
































Foturn to the main menu Is accomplished by pressing the key below "END". 

















ij2{s eno] [Test 0, Ivough whieh one each road epeed dependent lucness ost canbe determined 
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TEST MODE FOR BMW CAR RADIO (BAVARIA C PROFESSIONAL ROS) 


“BAVARIA C PROFESSIONAL ROS” radios contain a test mode, with which various 
{yee of Internal Information can be displayed and various operating conditions set. 


Starting Tost Mode: 


ross key °°" and then simunaneously operate keys "8° and "O° within the first eight 
‘seconds atter the radio has been switched on. The basic menu is displayed. 


The entire test Is menu controled. 


Baste Menu: 

‘The avaliable test functions can be interrogated via the basic menw, 

Various codes Tor the different functions appear In the C-display for this purpose and 
{hose functions can be setivated by operating the pertinent key located below the mult 
function keyboard, 


nt codes activate the following functions: 
‘Synthesizer set toa fixed frequency 
Input valves of 8 analogidigital converter 
‘Volume, bass, treble and lader values on sound control module displayed 





Ingo 

Leo: Le test 

GAL: One of three road speed dependent loudness tables activated 
Su: Serial numbers and software status displayed 

NAT; Application range (USA, EUR) set 


{In adation, the software status of the front sofware (week and year) appears In the B- 
‘Sisplay 


The test 





{lopped by pressing the key below "END" 
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LCO Test (LO): 
Four different test patterns are switched on In series forall ight emitting diodes (LEDs) 
during the LCD test 





‘All LEDS switened on 
‘Chessboard patter 

‘Chessboard pattern Inverted for second test 
AAIILEDs switched off 


‘The test can be stopped at any time by prossing key "0", but so returns to the main 
‘meng after dlsplay ofall four test patterns, 














| ond Sped Dependent Loueness Cota (AL) 
| 
| 




































































+1213 |With neip ofthis test one ofthe three r08d speed depersent loudness tables Is acivat- 
[2] exo] [Test | MERE Rieae there ete Etter tan nb nee 
I T marl: || {and reported tothe radi. 
The instantaneously activated table can be reed in the B-<ispay. 
| — ‘The table number is stored In EEPROM, 
Return to the main menu is accomplished by pressing the Key below “ENO”. 
< > 
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UIST OF ADAPTER LEADS FOR USE BETWEEN RADIO AND VEHICLE WIRE HARNESS 










Pan Number 





Pug on Vehicle Wire 
Hamass 


'17-pin plug and HiFl sound 





65 120980007 | 1 


65120380190 | 1 





(65 120.380 169 [1 





'¥7-pin plug and stereo sys 
and fade contro = 
65126380191 | 2 [17-pin plug and HF sound 
‘yatem with two channel 
dio and lade control | 
(5120350192 | 3 | Separate plugs tor power 
| | supply, GAL, antenna and 
{wo loudspeaker plugs and 
| ___|tade conto — 
82119 -410 558 4 | Separate plugs for power 
|soppiy. GAL, antenna an 
|focr tosdspesker plugs and 
{tage contol 


65 120380188 | 2 
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Conaition 


TROUBLESHOOTING BAVARIA RADIOS 





‘Seale light on, but no sound oF noise In loud: 
speakers with loudness set at maximum, 
‘Automatic tuning works pertectly 


Noise with toudness set at maximum, but no 
reception 


Lous noise while driving 





Plugs on tage control loose 
Loudspeakers detective 
Radio detective 


‘Antenna plug not connected to radio 
‘Break in antenna wiring 

‘Antenna 

Radio detective 


‘Antenna wiring and plug 
‘Antenna, 


Local reception range was abandoned 
‘Station key of station tuned In incorrectly 
‘Station too weak 

Radio Set to sound-olt for trate reports: 





Connect plug 

Replace wiring 

Reler to “checking antenna” 
Replace radio 


CCheck, replace of tighten it necessary 
Reter to “checking antenna” 

Tune In new station 

Tune In station 

‘Tune In stronger station 

Unset sound-off and tune In station correctly 





Foreign panties in loudspeaker diaphragm or 
laphragm damaged 
Loudspeaker installed with tension 

‘All Joudspeakers are not connected identically 
‘when using more than one loudspeaker per 
channel 

Fade controt not in midae position 

‘Only when cassette player is used 


Remove foreign particles or replace loudspeaker 
Loosen and screw on loudspeaker without tension 
‘Check for Identical poles 


‘Adjust {ade control to middie position 
Clean the cassette drtve using the cleaning cassette 








‘Cassette without SM mechanism: 

aeeate ape urine too hard 
housing distorted 

90 oF C 120 cassette used 





‘Run cassette forward and backward completely once 
Use a citferont cassette 

‘Those cassettes have very thin tape and tend very 
‘quickly to unwind to hard; consequently only use 
C60 cassettes. 
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TROUBLESHOOTING BAVARIA RADIOS 





Cause 





Cracking ans sizziing noise 


(Crackling and clicking noise 


Howting of whistting noise, depending on engine 
speed 


‘Stzzting and clicking noise only while driving, 
ut stops after operating brake pedal . 
Howling and craaiing noise when equipment Is, 
‘swtiched on, 


‘Scale ght not on oF no display and no reception 


+ Reter to Specitications 


Engine or ignition interterence 


Detective atermator reguitor 


Correction 


‘Tune In a weak station. 
19 engine at approx. 5,000 rpm, switch ignition oft, 

interterence noise stops by switching oft the ign 

tion, iLconcerns Igniion Interterence. 

CRECKING 

Distributor cap shieiaing 

Ground strap for shielding connected 

Shielded capactior 2.2 uF to Ignition coll terminal (15) 

Jimportart! Not for thyristor Ignition 

Shielded titer in toad + 

Jgnition leads, plug connectors, distributor cap, ign 

tion colt for perfect connection and resistance™ 

Distributor rotor resistance" 

Hairline cracks in distributor cap, distributor rotor, Ig- 

nition coll neck, spark plugs, plug connectors 

Ground strap trom engine to body 

Ground strap from engine hood to body 

Ground connection of radio 

Engine hood closed correctly 








Race engine enough until Interference noise can be 


‘clearly heard. Now switch on heedlights and rear 
window detogger. The reguistor Is detective ifthe 
lntertecence notse stops or changes. 





Remove drive belts and run engine beietty. This pro- 
uces Interference, replace or service install capactor 
{08 terminal (+) of sternator. 





Install whee! hub contacts on front axle 














Fuse blown 


‘Windstiets wiper motor adctional water pump, | install x 0.47 uF shielded titers 
re ee Replace tuse 
Power supply wire loose oF not connected ‘Connect wire 
Replace radio 


Radio detective _ 











66 Transmit and receive equipment 




















66 10.000 Infrared locking system — check function ....csenrnnesnnsnn 10/1 
010 Receiver (infrared locking system) — remove and install or replace 10/1 

020 Logic unit (infrared locking system) — remove and install or replace 10/2 

030 Display unit (infrared locking system) — remove and install or replace 10/2 
Infrared transmitter — initialize cis Reel ptrte ae at 10/3 

‘Compact infrared transmitter — initialize 10/3 

66 20010 Control unit (park distance contro!) — remove and install or replace 20/1 
050 Rear ultrasonic converters, all — remove and install or replace 20/2 

060 Rear speakers (park distance control) ~ remove and install or replace 20/4 
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{66 10 000 Check function of infrared 
locking system 


Reter to Electrical Troubleshooting Manual for 
function description and troubleshooting In- 
structions: 

5 Series 


Caution! 
From September 1992, the compact intared 
locking system will be installed. 

Recognition feature: Receiver and control unit 
fare instalied in rear view mirror. 

Roter to Electrical Troubleshooting Manual for 
function description and troubleshooting in: 
structions: 

5 Series. 


























66 10.010 Removing, instaling or 
replacing ihe receiver 
(infrared locking system) 
Location: 


Without sliding titing sunroot: 
In front headliner. 
Compress retainers and itt out receiver. 
Disconnect plug. 


With siding/titing sunvoot: 
In the cover for the sliding/titing sunroot drive 
unit 

Unclip rot section, 

Press together the retaining hooks in the re- 
‘coiver. 


Lift out receiver. 
Disconnect plug. 


Caution! 
From September 1992, the compact infrared, 


‘are installed in the inside rear view mieor. 
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‘86 10020 Removing, installing or re- 
placing logic section (n- 
locking system) 
Location: In power distributor at back 
Remove rear seat, refer to 52 20 000. 


2) Control unit logic section) of the in- 
fared locking system 


caution! 
From September 1992 the compact infrared 
Jocking system willbe installed. 

Recognition feature: Receiver and control unit 
are installed inthe inside rearview mirror. 


Installation: 
Whenever the logic section is removed or ex- 
‘changed (control unit all the infrared trans- 
imitters (max. 4 units fed) must be reine 
‘ializes. 











{66 10030 Removing, installing or 
‘replacing the display unit 
(intra ing system) 


Untasten screws on ventilation gil 


Unscrew bolts 
Disconnect plug. 








66 10... Initializing the infrared trans- 
miter 


Anstiatization of the transmitter is required: 
tthe transmitted was without electric 
owar for more than one minute 
‘when commissioning & new transmiter 


not necessary to initialize a vansmiter: 
‘when changing a transmitter battery in 
Jess than one minute. (butter store 
‘with integral condenser) 


Inniatzation: 


1. Switch on ignition with second key in ver 
hicle 

2 Place transmitter directly on display sec- 
tion (LED must point n direction of 
operator) 

3. Pes UNLOCK until the LED on the trans- 
initio starts to flash, 
‘Transmitters now inialized. 


Note: 
When a transmitter is renitiaized, this cancels 
all previously initialized units in system (up, 
{0.4 units may be fited). 

‘This moans that all transmitters fited ina sys- 
tem have to be initialized again 

‘This procedure must be carried out within. 

15 minutes. During ths time, the gnitjon must 
not be switched off 


66 10... Initializing compact infrared 
transmitter 


Caution! 
From September 1992, the compact inrared 
locking system will be installed. 

Recognition feature: Transmitter and contro! 
‘nit are installed inthe inside rear view mirror 


Initializing 9 transmitter: rter to vehicle-spe- 
‘ile Owner's Marnoal 
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66 20 010 Removing and installing or 
ngrcontrol unit (Park 
Distance Control) 
Installation location: 
1m power distributor beneath back seat. 
Removing beck seat, see Group 52. 


Remove screws. 
Remove cover 


Remove control unit (1) 
































mie eases 
verers™ 


Removing rear bumper, see Group $1. 
Put bumper slighty forwards, 
‘Unctip leads from clips in bumper 


Disconnect plug connections on uitrasonic 
converter 


LUnrasonie converter om lat side of car 


a] _Utrasonic convertor on right shin ot car, 





























Removing ultrasonic converters (2) and (3) 
center of ca, 


Pll lide (1) down as far as stop with special 
too! 662 104 


Instatation instruction: 


tragic converter i he grooves in 
the bumper Gocking device 














‘Utrasonic converters (1) and (4) on the out- 
‘ide of the bumper. 
Press special tool 662 103 firmly home: tock: 
ng ring is unlocked. 
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66 20 060 Removing Lele nroprk: bel 
rear tou 
(Gore aistance contro) 
Leip ear ousapaaker panel. 


Detail of loudspeaker pane! 


Untasten screws in the loudspeaker panel. 


Remove loudspeaker. 
{1} Loudspeaker for Park Distance Control 








el» 














Disconnect plug. 


Tour 


ing: 
Remove right side wheel arch tim in trunk, 
0051 47 161. 





71 Engine / chassis equipment / accessories 


71.60 Overview of trailer hitch with detachable ball hitch perecartoeed a 71- 60/1 
Trailer module — remove and install , 71- 60/2 
Connector assignments of 13-pin plug connection oe 71- 60/3 


71-60/1 


TRAILER HITCH WITH REMOVABLE BALL HEAD 


Trailer hitch (carrier) 
Removable bal head 


Cover 
Data plate 





Key 

andwheel for removable ball head 
{pull out, turn and remove ball head) 
Ball head 
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71,60... REMOVING AND INSTALLING 
TRAILER MODULE 


Litt off trim panel partialy 


Unscrow seraws (1 and 2), 
Pull off plugs (3 and 4), 
Litt out trailer modul 


Spare fuses 
Note: 

‘Also refer to fuses 18 and 22 in the fusebox 
should the system fail 





3271029 
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71.60... CONNECTIONS OF 13 PIN PLUG. 


Pint Turn signal ingieator, let 

Pin? Tall fog tights 

Pin 3* Ground (tor ereut of contacts 
‘1 uhrough 8) 

Pin Turn signal indicator, right 

Pin Right tall ght, identity ght, 
‘marker light and license plate 
tight 


Pin6 Brake tights 
Pin? Let tal ght, Idenity ght, 


marie ight an hana paw 
tant 
Pin® Backup ight andior backup 
device to overun brake 
fin9 Pow spp pemanan pos 











Pin 10 Posttve charge wire for battery 
‘a taller 





Pint) Not used 

Pint? Not used 

Pin 13* Ground (or circuit of contacts 
‘through 12) 

* Ground wires may not be conngcted 


72 Body equipment and accessories 





Layout of seat belt 72 111 

7211030 Front seat belt - remove and install or replace ....... . wn 72 1112 
102 Seat belts (complete), all - remove and install or replace i vo 72> 1146 
Buckle pretensioner 72-1115 

Buckle pretensioner — disarm 72-116 

Automatic reel seat belt — check . iieescanascatec Toe ANT 





Checklist for automatic reel seat belt 72- 90/1 


72-11/1 


Seat forward = lower postion 
Seat back = upper position 






ae 


e © e 
ras 


72-11/2 








3272008 























72.11 030 REMOVING AND INSTALLING 
(OR REPLACING FRONT SEAT 
BELT 


Important 
Models with Seat Beit Tensioner: 
Conform with salety precautions! 
Improper handling Could cause triggering 
‘of the bet tensioner and lead to Inlury. 
Disconnect battery and cover negative 
pole of terminal, 





‘Run seat forward and to highest position. 
‘Unscrew bolts on left and right sides. 
Disconnect cabie 


Tightening torque’ 


‘wth Seat Beit Lock Tensioner: 
Remove seat: reler to Group 52. 





Important! 
Deactivate seat belt lock tensioner 

Twist cable (1) ov of holder and discon: 
fect on seat 

Power seat: screw In screw (2), display (3) 
‘changes trom “green” to "red". 


Remove seat belt lock tensioner 





Instatation 
Tightening torque’ 

Cable must be secured with a cable strap, 
‘above the attachment point through the 
‘pening in the holder. 


+ Roter to Specitications, 


277003, 





3372005, 


Pl ott rubber door ses! partially and mn 
‘out trim panel. 


Unscrew screws. 
Lin out plug partial. 


Unscrew screw. 
Um out guide (1) 


Instataton: 
Tightening torque’ 


Unscrew screw. 
[Un out holder 
Remove seat belt ree 


Installation: 
Tightening torque’. 























Unscrew screw. 
Remove seat belt height adjuster togetner 
with cable. 

Instataton 

Tightening torque’. 

Note: 

Woacessary, the complete seat belt height 
adjuster must be replaced, Including the 
cable 


Seat Bek Height Adjuster 


‘Spring 
2 Upper bet anchorage point 
3. Reversing rolier 
4 Cable 


‘Seat Bolt Reet 


* eter to Specitications, 





‘Seat Bolt Tenstoner 
1 Reet 

2 Stool wire cable 
3. Piston in cylinder 
4 Gas generator 


Rete to Group 32 for deverpton of opere- 
ton. 
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7211 102 REMOVING AND INSTALLING 
(OR REPLACING ALL REAR 
SEAT BELTS (Complete) 





Remove rear seat cushion and backre 
feler to Group 82. 





Unscrew bolt 





Unscrew bot 


Instataton 
Check for correct seating of belt anchorage, 
Tightening torque" 





Lin out C-pitar 


im panel, 


Remove clips. 
Remove console 











Unscrew bot. 
Rlomove seat bet reel 


Instatation 
‘Tightening torque” 


Removing seat belt reet In “touring” models 
= reler to Removing Cargo Room Trim 
Panels in Group 8. 

‘Loaé-through Installation - refer to Gr. 81 


Unscrew bolt 
Remove seat bet lock. 


Instatation 
‘Tightening torque 





Rete to Specifications 














‘SEAT BELT LOCK TENSIONER 
Description: 


‘A mechanical impact sensor activates ine 
‘nystom in case of a head-on colision, 
‘A pre-tensioned spring pulls back the belt 
lock approx. 85 mm. 

‘Shoulder and waist belts are tensioned. 


Manual Seats: 
‘To avold unwanted activation while adjust- 
Ing seat (sudden movement against the 
{inal stop) or working on seat the system is 
‘activated and deactivated with help of 
cable (1). 


Power Sea 
‘The system Is deactivated by screwing in 
‘Screw (2) for working on the seat. 

Check color of aisplay (3), 





Red = deactivated 
Green = activated 
Caution! 


‘The systom is activated when the cable is 
connected on seat or green display 1s 


‘An activated seat belt lock tensioner must 
always be replaced 


war2023 

















7219... DEACTIVATING SEAT BELT 
LOCK TENSIONER, 





tn country’s accident preven 
tion regulations. 


The seat belt ock tensioner is “activated 
when aistance (A) is » 10 mm, 


Clamp seat belt lock tensioner in a vise at 





Pull locking cable out a8 far as stop and. 
‘hold It ight with a pls, 


‘Seat Bem Lock Tensioner for Power Seats: 


Turn screw (1) until green mark (2) appears 
{nthe window » seat belt lock tensioner is 
activated. 


auton! 
‘hands away trom the belt lock ten 
‘while deactivating — danger of 




















‘Bett lock must face away trom the body of 
the mechanie, 


Caution! 
Parsons, who have to be on the belt tock 
‘kde, must stand at least 3 meters away In 
the interest of salety 


Deactivating wil cause the belt lock to be 
jiulled back Into tne Rousing suddenly by 
‘istance (A) of approx. 85 mm, 
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72.11... INSPECTING AUTOMATIC REEL SEAT BELTS, 
The automatic ree! has two independent activating systems for the locking of seat elt 


The frst activating system should lock the automatic reel when driving fast in curves, 
tving in tight curves, when car rolls over, during sharp braking or by impact. 

‘This activation Is accomplished with a Dall. 

‘To check, seat backrest must be set upright and both hands held In supporting pos: 
ton viose 10 Ihe steering wheel. Afterwards the brakes must be applied fully while 
{deving on @ dry surtace and at a road speed equal to twice walking speed. 

The seat belt shoukd lock, 


The second activating system is lor additional satety and controled by inertia mass. 
This system Is also okay, It the reel locks when pulling put the belt suddenly. 


The automatic ree} does not require servicing and must not be opened. 


The belt should retract on its own as tar a8 possible when released in parked position. 
Whe last section Is not wound, the return spring could be weak or broken and there 
‘could be excessive inition In belt guides 


‘An unusable seat belt oF a seat belt worn In a serious accident should be destroyed 
immediately atter removal to guarantee that lt cannot be used again. 


To tasten a seat belt the tongue should insert easily and with a loud click In the lock. 
|When pressing the "PRESS™ button the belt tongue should be ejected trom the lock by 
‘spring force. 

Whe lock cover 's missing or damaged, the seat belt must be replaced. 

|When replacing a seat belt, he lower strap must also be replaced. 

‘The tongue of the lower strap on the seat rail could be delormed by the Impact of an 
‘accident in the case of Seat belts integrated in a seat 

[Attempts should never be made to straighten the seat or seat ral 


Ben straps should only be cleaned with @ luke-warm soap solution or @ commercial fine 
laundry detergent 


Ben straps must never be cleaned chemically oF dyed. 


‘Automatic reel seat belts must be replaced In case of 


activated belt tensioner 
‘creases, 

‘unravelling, 

pinches, 

tears and cuts, 

‘aces of metting, 

laces of abrasion in plastic cover on belt opening for tongue or 
‘damaged seams on end of belt strap, 


‘Also reter to Chéck List for Automatic Reol Seat Belts. 
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(CHECK LIST FOR AUTOMATIC REEL SEAT BELTS, 


iasioned? | Yee 
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‘CHECK LIST FOR AUTOMATIC REEL SEAT BELTS 


a the fully pulled out bet tree obdamage 
rom pinching, meting, cutting, creasing and 
vuovaveiting? i 


yes 
1s seam on end of belt without damage? 
yes 


{ts bet tongue ejected trom lock by spring 
force when pressing on "PRESS button? 





_| Replace complete automatic ree! seat belt. 


__ Replace complete automatic reel seat bet 


complate automatic ree! seat belt. 


_| Replace complete automatic ree! seatbelt. 


Replace seat bet dit and spots cannot be 
removed by washing wih a commercial fine 
laundry detergent. aii | 








84 Communications system 


8411510 Eject box — remove and install or replace .... <i 5 84 11/1 


J] 8411510 Removing and install 
eject box wd 











Disconnect plug connections and completely 
Wt out eect box. 

Lit of teiepnone receiver 

Press togetner clip and disconnect plug con- 
nector 














Release screws and pull out support bracket 


97 Body cavity sealing and undercoating 


Body cavity sealing 97- 00/1 


97-00/1 


‘BO0Y CAVITY SEALING - 5 SERIES E34 


Preparations tor Body Sealing: 
Protect wheels with covers’ 


Underaftie of car must be clean and dry, 


W necessary, repair damaged undercoating Including 
wheel houses and side panels with PVC and treat 
with tectyt 

‘The thickness of the undercoating should not 
exceed 0.25 mm (0.010") 

Inspect car for damaged paint finish or dampge 
trom fying stones and, t applicable, repair alter 
receiving permiasian trom the customer. 


Body sealing compound and car should have room 
temperature (about 20° C / 68°F). 


Check spray pattern of guns and nozzles. 





Wen drilling holes, dip the stepped drill bitin 
sealing compound to hold the burrs. 


Remove dripping sealing compound. 


Plug all drtied holes with plugs dipped in tecty! 
later finishing sealing procedures, 


Spray engine and engine compartment with engine 
wax lo cover welt 


|When repairing accident damage or replacing body 
arts, seal body cavities Immediately after paint 
spraying and prior to installation of engine, axles, 
ransmission, trim panels, etc.. It repair weiding is 
‘only accessible onesidediy, the side, which pro- 
‘duces @ cavity, must be seeied with wax. This 's 
‘iso applicable to rear aide panels, above the whee! 
hhoude to the root Joint, as well as doors, especially 
In the upper comer areas. 


+ Coat thickness should be at least 0.03 mm 
(0.001"). 


* Source of Supply: HWE 





Let the sealing compound penetrate 
{Into gaps and spot welding-tlanges 
completely. 

Gaps and fianges are to be sealed 
{In this manner. 


Noto: 
Mentioned holes are in reterence 10 
‘only one side of the car. 

‘Also seal body cavities on the other 
‘side accordingly as required. 


Body cavity sealing pertormed after 
body repairs must be confirmed In the 
‘annual Inspection sheets, 


3. Support memberitront whee! house 
hook-type sonde 


4, Engine hood 
= hook-type sonde 
“nylon sonde 


5. Support memberitront whee! house 
= nylon sonde 


6. Front door 
= hook-type sonde 

















Construction group 23 Manual transmission 


23 11 000 
621 
23 12 501 
531 
561 
23 21 500 
551 
701 
23 22 551 
23 23 503 
23 31 501 


Getrag 242/4 Speed transmission 


SP RALLSENE SPI Ds IEIESE CN IMEI TES "0 as cay siccicaninas pesicishTavanieun goa imagauCe nti DG TERRE MNRMG NURETIA MAIR NMNR DIONNE 23- 
UTE TCE RIT CROLL CNN « secessca merce eatedaees eee 23- 
Transmission case front section — remove and install/S€al ............:::ccceeereeessssseseeeerreesssnanes 23- 
Cover with guide tube for clutch release bearing — seal or replace ou... 23- 
Racial of cael for ipl araih — Fi ORs ices ste seitoie neta sdaracctectateeeneucwaniindna tenets 23- 
FRSA CON Et FE AA NS — FI iis cscs piecavoncds nececannnndssceevenepccusvsusasensnanranongniancaends 23- 
Radial oil seal for selector shaft — replace .............cccccssssssesseeeeeeesssseceeceeerenesseuaaaeeeeeeeeeeeeeeess 23- 
Input and output shaft assembly — remove and install ............cccceceeeeeeeeessssessseeeeeeeessaeees 23- 
CMRI WE WAT ETSI ceca oad cacovn tun gecee cava dune hebadccnkaaccavcousaxauenapsnntalsoocsevagpusuaisireasaeainemunaantcrerenes 23- 
Bearings of all transmission shafts — replace ...........::sscsssseeereerssssesseeneeseesseseeasareeneeseasenees 23- 
oe A CUE UIE x NUNN ne a stercticnc eK asrasrnapeanae uaa taco ea naa Danie ee aS 23- 
Synchronization — disassemble and ASSEMbIME ou... ccc ee ses seeeaeeeeeeeeeeesees 23- 


viet ep eg eg oy a 23- 


10 
11 
12 
13 
14 
14 
15 
16 
20 
22 
24 
26 
27 
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ASSEMBLY DRAWING M GFTRAG 242 FOUR SPEED MANUAL TRANSMISSION 


6 Output shaft 
7 Layshaft 


4 Fourth gear 
R Raverse gear 
5 Input shaft 


1 First gear 
2 Secand gear 
3 Third gear 
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ASSEMBLY DRAWING OF SHIFT MECHANISM for Getrag 242 Four Speed Manual Transmission 


1 Selector rod — 1st/2nd gear 5 Selector rod — reverse gear 
2 Selector fork — 1st/2nd gear ‘6 Selector lever 
3 Selector rod — 3rd/4th gear ? Selector shaft 


4 Selector fork — 3rd/4th gear 


EE 


23 2 010 











2311000 REMOVING AND INSTALLING/ 
SEALING TRANSMISSION CASE 
FRONT SECTION 


Remove transmission — see 23 00 022 in perti- 
nent model repair manual microfiche beginn- 
ing with 1985 models. 

Unscrew bracket and rubber mounts. 


Mount transmission on Special Tools 23 0 050 
and 00 1 490. 
Drain oil. 


Remove guide sleeve — see 23 11621. 
Remove circlip (1). 
Remove support (2). 


Pull out grooved ball bearing with Special Tool 
232010. 

Importanr! 

Shim. 






Remove cover (3). 
Remove spring (4) and lockpin (5). 


we EI Check instatted position. 


Unscrew bolt (6), 

- fnitatlation 

a 

-———— Install bolt with bolt cement**. 


6, ee Tightening torque’. 


323 273 026 


J 
\ Unscrew transmission case cover mounting bolts. 
I Drive dowel pins (7 and 8) out of transmission 
case, 


Pull off transmission case, 
installation 

Replace gasket. 

important! 

Shims on input shaft and layshaft. 





* See Specifications 
** Source: HWB 






005500 


; Aire 23 1480 


Install a 1 mm (0,039) thick shim. 
Drive in grooved ball bearing with Special Tools 
23 1 480 and 00 5 500, 

Slide case over gear wheel set. 


Pull input shaft into groaved ball bearing with 
Special Tools 23 1004 and 23 1 000, or push 
case on to case cover, 

Bolt transmission case. 

Tightening torque*. 

Install lockpins, shims and circlip, 


2311621 SEALING OR REPLACING 
COVER FOR CLUTCH RELEASE 
GUIDE TUBE 
— Transmission Removed — 


Lift out spring (1} and remove release lever (2) 
with thrust bearing (3). 


installation 

Pack lubricating groove (N) with Molykote 
Longterm 2°. 

Coat guides (F) and bearings (L) with Moly- 
kote Longtarm 2°. 

Non-conformance could cause release bearing 
to seize on guide slsevea. 


" See Specifications 
** Source: HWB 








GP 





f 


cs 
ay 
Af 


": ~~ 
we, 
MA 323 23 032 


J23 23 033 


wig 
uy Unscrew guide sleeve, 


Important! 

Shim {4). 
installation: 
Replace O-ring (5). 
Tightening torque’. 


Measure distance (A) from case to grooved ball 
bearing. 


Measure collar height (B} of guide sleeve. 
Take up any play with shims to 0... 0.09 mm 
{0 ... 0.0035"), 


Example: ; 
A 5.2 mm (0.205) 
-—8B 4.8 mm (0.189%) 


0,4 mm (0.016") shim thickness 


* See Specifications 





316 PB901 


709315 
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REPLACING RADIAL OIL SEAL 
FOR INPUT SHAFT 
— Transmission Removed — 


23 12 501 


Remove guide sleeve — see 23 11 621. 
Lift out radial oil seal, 


Drive in radial oil seal with Special Tools 
23 1 340 and 00 § 500. 

Open énd faces transmission case, 
Lubricate sealing lip with oil, 


2312531 REPLACING RADIAL OIL SEAL 
FOR OUTPUT FLANGE 
— Transmission Removed — 
Remove lockplate (1). 


instaflation: 
Replace lockplate. 


Apply Special Tool 23 1 200. 

Hold output flange with Special Tool 23 0 020, 
Unscrew collar nut with Special Tool 23 1 210, 
fnstavavon: 

Install collar nut with bolt cement**. 
Tighténing.torque", 


* Soa Specifications 
** Sourca: HWB 


00 5010 


Ry. <7? 
ym 







] 





331150 


J 


2073 116 


20272118 


Pull off output flange with Special Too! 
33 1 150, 


Pull out radial oi! seal with Special Too! 
005010, 


fastalavoer 

Lubricate sealing lip with oil. 

Drive in radial oil seal with Special Too! 
231370. 
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: 23 12561 REPLACING RADIAL OIL SEAL 
) 2 FOR SELECTOR SHAFT 
— Transmission Removed — 


Remove locking sleeve (1) 

Drive out pin (2) upwards. 

Take off selector rod joint. 

installation: 

Install selector rod joint that offset end of 
bearing sleeve faces toward the right when 
looking forward in car. 





70 73119 


Lift out radial oil seal (3), 


Lubricate sealing lip of racial ol seal with oil. 
Drive in radial oil seal with Special Tool 
23 1 240. 





- a 2023 92) 
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2321500 REMOVING AND INSTALLING 
INPUT AND OUTPUT SHAFTS 
— TRANSMISSION CASE 
FRONT SECTION REMOVED — 


Unserew plug (1). 

Remove spring (2) and lockpin (3), 
installation : 

Seal bearing surface of plug (1) with sealing 
compound**, 


Enagage 3rd gear. 

Turn input shaft until opening in 3rd gear wheel 
is aligned with pin. 

Knock out pin (4) dawnward in this position, 
until selector rod (5) can be pulled out, 

Loose balls! 

Important 

Knock pin between tooth flanks and operating 
sleeve. 

Installation 

Replace pin, 


Remove key {H}. 

Knock out pin (B}. 

Unscrew bolt (6) enough that selector shaft 
can be turned. 

Selector arm must face up. 

Engage 4th gear. 

Press selector fork in operating sleeve firmly 
and pull out selector shaft forward. 
Important! 

Rollers. 


Remove selector fork. 
Installation 
Check wear” of selector fork 23 31 501. 


* See Specifications 
** Source: HWB 








Unscrew bolt (7) enough that selector arm (S) 
for reverse gear can be removed. 

Pull out selector rod (8). 

Loose balls! 


Remove lockplate, 
Installation 
Replace lockplate. 


Apply Special Tool 23 1 200. 

Hold output flange with Special Tool 23 0 020. 
Unscrew collar nut with Special Tool 23 1210. 
Installation 

Tightening torque*, 

Install collar nut with a bolt locking agent**. 


Pull off output flange with Special Tool 
33 1 150. ° 


290 23 00 a * See Specifications 
** Source HWE 





323 23.090 


Detach support ring. Remove backup light switch (1) and end 
Important’ cover {2}. 

Shim (A). Installation 

Installation Push down detent balls with a screwdriver 
Replace gasket. applied through open bores. 


Remove old gasket with an adhesive Replace end cover (2). 


remover®. 


323973 049 


Install layshaft and reverse gear with collar 
facing forward. 

Version with Grooved Ball Bearing: 

Heat case rear section in area of ball bearing to 
about 80° C (176° F) with a hot air blower. 


Pull grooved ball bearing off of output shaft 
and out of transmission case cover with 
Special Tool 23 2 060, 


Insert input shaft and output shaft assembly 
In Case rear section. 


Drive out pin (1), 

Pull out Ist/2nd gear selector rod. 
Loose balls! 

Remove selector fork, 
Installation 

Replace pin. 


Remove input shaft and output shaft. 
Remove layshaft. 

Installation 

Check condition of all bearings, replacing 
if necessary {see 23 21 701). 


Insert grooved ball bearing in case rear 
section lightly. 





* Source: HWB 


There should not be any play between grooved 
ball bearing and sealing cover. 
All play must be taken up with shims (1). 


Press grooved ball bearing on output shaft and 
into case rear section with Special Tools 
23 2 150 and 23 1 300, 


Example: 
A 3.0 mm (0.118"') 
-8 2.8 mm (0.110") 





0,2 mm (0,008) 
0,2 mm (0.008) gasket thickness 


* 





0.4 mm (0,016") shim thickness 







Baas Tighten sealing cover". 
“ af 


‘7 { Mount output flange. 

7 Install collar nut with bolt cement’ *. 

{ Apply Special Tool 23 1 200. 

Hold output flange with Special Tool 23 0 020. 
Tighten collar nut with Special Tool 23 2 210. 
Tightening torque®*. 

Install lockplate. 


Drive in grooved ball béaring to-fit tight by 
applying light knocks, 


20 73 01a 


Layout of Detent and Locking Balls: 
2 Locking ball 
3 Detent ball 


Measure distance (A) from case rear section 
to grooved ball bearing. 





1 
| 


+ 
b f , , 3% 2306 
/ . . 


Insert detent balls. 
Install selector rod for reverse gear. 


Measure collar height (B) without gasket. 
Important! 

Use 0.2 mm (0.008") for gasket thickness 
in calculations, 





418 2S OLD 
* See Specifications for tightening torque 
** Source: HWB 
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—ew : 
Place 1st/2nd gear selector fork in operating ee bad Install backup light switch (1) and end cover 
sleeve. (2). 

Insert locking and detent balls, 

Install selector rod. 

Mount selector fork with 6 x 24 mm pin. 


Install selector arm (S) for reverse gear with 
collar facing case. 


Insert 3rd/4th gear selector fork in operating 
sleeve. 


Engage 4th gear. Important! 
Install selector shaft; selector arm swung down. Install selector arm without stress. 
Tighten bolt (6). Clearance is required between selector arm and 


groove of reverse gear wheel. 
Tightening torque’. 


Tightening torque’. 
Take out 4th gear again. 





Install lockpin, 

installation 

Check position of lockpin (1) in bush (2), 
Insert spring (3). 

Install plug (4) with sealing compound**, 
Tightening torque”. 


Insert locking and detent balls. 
Install 3rd/4th gear selector rod. 
Mount selector fork with 6 x 24 mm pin. 


* See Specifications 
** Source: HWB * See Specifications 


Important! 
- - Split needle bearings. 
nT] : ql Iiip Slots without needles are provided in 90° and 
( | | 120° steps to guarantee uniform support of the 


TT TT 





32023 114 


Assemble output shaft. 

Important! 

Adjust axial play to 0 ... 0.09 mm (0... 0.0035") 
with shim Y. 


2321551 REPLACING OUTPUT SHAFT 
— Output Shaft Removed — 


Remove circlip (1). 

fastatlatron: 

Always replace circlip. 

Pull support ring (2), synchronizer with sliding 

sleeve (3), synchromesh ring (4), 3rd gear (5) 

and needle cage (6) off of output shaft. 

important! fostatlation 

Shouldered end of sliding sleeve faces 4th gear. 

Press spacer (7), washer (8), reverse gear (9), 

spacer (10), needle cage (11), 1st gear (12), 
"*synchromesh ring (13), synchronizer with 

sliding sleeve (14), synchromesh ring (15). 

needle cage (16) and 2nd gear (17) off of 

output shaft (18). 


Install shim Y between reverse gear and spacer. 
Press spacer against collar of output shaft with 
Special Too! 23 1 160. 


installation 
Adjust play between circhp and guide sleeve 
to 0 ...0.09 mm (0 ... 0.0035") with shims. 





316 23.124 


Check axial play. 
To correct, remove reverse gear wheel again and 
replace shim Y with a different one. 


Installation: 

Sliding sleeves for 1st/2nd and 3rd/4th gears 
are different (splines). 

Don’t mix up sliding sleeves. 

1 Sliding sleeve for 1st/2nd gear 

2 Sliding sleeve for 3rd/4th gear 

Important 

Install sliding sleeve (2) that shouldered end 
faces 4th gear. 
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Drawing of Gear Set and Bearings: 


Ball bearing 

Input shaft with 4th gear 
Needle bearing 

Circlip 

Washer 

Synchromesh ring 

Spring 

Pressure piece 

Guide sleeve 3rd/4th gear 
10 Sliding sleeve 3rd/4th gear 
11 3rd gear 

12 Needle bearing 

13 Output shaft 

14 Needle bearing 

15 2nd gear 

16 Guide sleeve Ist/2nd 

17 Sliding sleeve Ist/2nd gear 
18 1st gear 

19 Needle bearing 

20 Bush 


WOnOuU awn 


26 Ball bearing 
27 Output flange 
28 Collar nut 

29 Lockplate 
30 Ball bearing 
31 Washer 

32 4th gear 

33 Circlip 

34 3rd gear 

35 Layshaft 

36 Roller bearing 





316 23 104 
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2321701 REPLACING BEARINGS OF ALL 


TRANSMISSION SHAFTS 
— Transmission Removed — 


Remove and install input and output shafts 

— see 23 21 500. 

A) Layshaft: 

Pull off bearing inner race or grooved ball bear- 
ing on layshaft. 

Press new bearing inner race and grooved ball 
bearing on layshaft, without shim. 


Heat case rear section in area of bearing to 
about 80° C (176° F) with hot air blower. 
Pull out cylindrical roller bearing. 
fostallation 

Large diameter end of roller cage faces case 
rear section. 


Determine thickness of shim C, 


Remove grooved ball bearing in case front 
section after heating case front section in area 
of bearing to about 80° C (176° F} with a hot 
air blower. 

Measure distance (A) from case sealing surface 
to circlip. 








31h 23 060 
‘ ~ 





Measure distance (B) from bearing inner race to 
ball bearing inner race 


Measure distance C from case sealing surface to 
bearing outer race on cover without gasket. 
Use 0.2 mm (0.008") for gasket thickness in 
calculations. 


Example: 
A 170.0 mm (6.693"") 
+C 38.7 mm (1.523""} 
+ 0.2 mm (0.008"*) gasket thickness 
208.9 mm (8.224) 
-8 208.5 mm (8.208%) 
0.4 mm (0.016) 


- 0.1 ...0.2 mm (0.004,..0.008"*) axial play 
0.2 ...0.3 mm (0.008...0.012°) shim th. 


B) Output Shaft: 


” ©Measure distance A from case cover to grooved 


ball bearing. 


Measure collar height B without gasket. 
imeportanr’ 

Use 0.2 mm (0.008") for gasket thickness in 
calculations, 


23-23 


There should not be play batween grooved ball 
baaring and sealing cover. 
Take up all play with shims (1), 






Measure distance A from case sealing surface to 
grooved ball bearing. 


Example; ; 
A 3.0 mm (0.118"! 
-8 2.8 mm (0.110%) 
0.2 mm (0.008") 
+ 0.2 mm (0.008) gasket thickness 


0.4 mm (0.016) shim thickness 


Tightan sealing cover. 
Mount and lock output flange. 


471 25 00% 
- 


After having actual distances A and B the thick- 


C) Input Shaft: 
ness of shim C can be read in the “C” column. 


Install a 1 mm (0.039°'} shim and drivaé in 
grooved ball bearing with Special Tools 





23 1 480 and 00 5 500. Inscribed 
Amm Bmm Lines Cmm 
24 3or4 ° OS 
nu03-e____- 
F 23.9 lor2 0.6 
24 3or4 0.4 
1380 —_ 
23.9 Tor2 0.5 
A Distance from case sealing surface to 24 3or4 0.3 
i 153.2 -——— 
grooved ball bearing. 
B Actual distance inscribed in input shalt, 23.9 lor2 0.4 
C Shim thickness required. a ven a 
=: | 


23.9 lor2 0.3 


Install shim C on input shaft. 


Measure circlip thickness D, 
Insert circlip in groove of input shaft. 
Measure distance E from circlip to grooved ball 


bearing. 
Determine support ring thickness F. 
Example: : 
E 4.1 mm (0.161"") 
-D 1.8 mm [0.071°".) 
F 2.3 mm (0.080"") 





Install support ring F. 


ae | A - 
32323085 





2322551 REPLACING 3RD AND 4TH 
GEAR WHEEL SET 


— Output Shaft Removed — 


Pull input shaft with needle cage (1) and syn- 
chromesh ring {2) off of output shaft, 


Remove circlip {3}. 

Pull off support ring (4), guide sleeve (5), syn- 
chromesh ring (6) and 3rd gear (7) with needle 
cage (8). 


installation, 

Replace circlip. 

important! 

Shouldered end of sliding sleeve (5) faces 4th 
gear. 








34%) 23 aot 





fastallation 
Adjust play between circlip and guide sleeve to 
0.,, 0.09 mm (0 ... 0,0035") with shims, 


Press 4th gear and grooved ball bearing off of 
layshaft, 

Important 

Shims. 

Remove circlip and press off 3rd gear. 
Pressing off force: approx. 10 tons. 

Pressing on force: approx. 7 tons. 
ferstatiatean 

Heat gears to 120 ... 150° C (250 ,.. 300° F) 
with a hot air blower, 

important! 

High collar at bore of 3rd and 4th gears faces 
toward 2nd gear. 


Datermine thickness of shim C. 
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Measure distance A from case sealing surface 
to circhp, 


Measure distance C from case seaung surtace 
to bearing outer race on cover without 
gasket. 

Use 0.2 mm (0.008"} for gasket thickness 
in calculations. 


Measure distance B from bearing inner race 
to ball bearing inner race. 
Example: 
A 170.0 mm (6.693") 
+C 38.7 mm (1.523") 
+ 0.2 mm (0.008") gasket thickness 


208.5 mm (8.224") 
-8 208.5 mm (8.208") 


0.4 mm (0.016") 
— 0.1... 0.2 mm (0,004,,,0,008") axial play 


0.2,,. 0.3 mm (0.008.,.0.012"')shim thickness 








mm 23 oO%% 
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2323503 DISASSEMBLING/ASSENBLING 
COMPLETE SYNCHRONIZATION 
— Transmission Removed — 


Remove output shaft — see 23 21 500. 
Visually inspect synchromesh rings for wear. 
Synchromesh rings must be replaced when 
distance between synchromesh ring and clutch 
unit is less than 1.0 mm (0.039"). 

important! 

Measure in area of stops. 

Synchromesh rings should have uniform con- 
tact all around. 





Remove circlip (1). 

fnstalanvon 

Always replace circlip. 

Pull support ring (2), synchronizer with sliding 
sleeve (3), synchromesh ring (4], 3rd gear (5) 
and needle cage (6) off of output shaft. 

Press spacer (78 washer (8), reverse gear (9), 
spacer (10), néedie cage (11), Ist gear (12), 
synchromesh ring (13), synchronizer with slid- 
ing sleeve ( 1A}, synchromesh ring (15), needle 
cage (16) and 2nd gear (17) off of output 
shaft (18), 


importanit 

Split needle bearings: 

Slots are provided without needles in steps of 
90° of 120° to guarantee uniform support of 
the needles, 








Press sirding sleeve off of synchronizer, 
fnistallatior 

Push flat teeth of sliding sleeve over thrust 
proces. 


fesrallanor 

Shiding sleeves for 1st/2nd gear and 3rd/4th gear 
are different (splines). 

Don't mix up sliding sleeves. 

1 Sliding sleeve for Ist/2nd gear 

2 Sliding sleeve for 3rd/4th gear 

important! 

Install sliding sleewa(2) that shouldered end 
faces 4th gear. 


Offset hooks of synchromeshing springs in 
an axtal groove to each other. 
Connect thrust pieces in synchromeshing springs. 
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2331501 REPLACING 1ST/2ND AND 3RD/ 
4TH GEAR SELECTOR FORKS 


Remove input and output shafts 23 21 500. 
Check wear* of selector forks. 





* See Specifications 


Construction group 23 Manual transmission 


Getrag 240 Manual transmission (overdrive) 


Pmemerrebly cirewirigy = Fer iastlQhOn iain a seciicecssscece cs iss cease see saa cca scndndeceants vacvinketecatadnsenes 23- 65 

FBSA GOATS = SIT CONTICIIOTIIS so csocccscesesesscacniscoscacsncosnnecsssvnceccoosesesennsasepsbevepsonsenes 23- 66 

23 11013 Transmission case front section — remove and install / S@al oo... cece ee seeeeeeeeeeeeeeeeeee 23- 67 
623 Guide sleeve for clutch release — remove and install .............::ccccccsssseeesseeceeeeeeeeeeeenteneees 23- 68 

23 12503 Radial oil seal for input shaft — replace ..............ccsssecrrvecseresessensessosersvecesssssessseserrorsensesss 23- 68a 
23 21503 Input and output shaft assembly — remove and install ................ccceceeseseeseeeteeeeeeeeeeeeeeeee 23- 69 
Sreneiet: TRA SUNTOMUI NPE 6) UNE DNIN 5 sa a  S Sae  ie aeo 23- 74 

703 Bearings of all transmission shafts — replace ..............::ccsssssssseesssreseressreeeeeesneneeeeeesseeesens 23- 77 


23 23 505 Synchronisation — disassemble and ASSEMbIle ........... cc. ee ee csssseeeeeeceeseeeseeeeeeeteeeeeeeeeaeeeeees 23- 81 
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ASSEMBLY DRAWING OF GETRAG 240 FIVE SPEEO OVERDRIVE MANUAL TRANSMISSION 


1 First gear 4 Fourth gear 6 Input shaft 
2 Second gear 5 Fifth gear 7 Output shaft 
3 Third gear R Reverse gear 8 Layshaft 
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ASSEMBLY DRAWING OF SHIFT PARTS FOR 240 FIVE SPEED OVERDRIVE MANUAL TRANSMISSION 


1 Selector rod, 1st/2nd gear 
2 Selector fork, 3rd/ath gear 
3 Selector rod, 3rd/ath gear 
4 Dog 


5 Selectar fark, 1st/2nd gear ° 
& Selector fork, reverse/Sth gear 
7 Selector rad, reverse/Sth gear 
8 Lockpin 


*4 Selector shalt 
10 Selector arm 
11 Selector rail 
12 Operating lever 
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2311013 REMOVING AND INSTALLING/ “a = oy Drive out dowel pins. 
SEALING FRONT TRANSMIS. Unscrew bolts. 
SION CASE SECTION Installation 
Check length of bolts. 
Bolt (1) = 8 x 60 mm, 






0014°0¢ 





Remove transmission — see pertinent model 
repair manual microfiche since 1985 models 
=~ 23 00 022. 

Mount Special Too! 23 0 090 on Special Tool 
00 1490. 

Mount transmission on special tool. 

Drain oil. 








3023008 


Remove guide sleeve 23 11 623. Pull off case front section. 
Unscrew backup light switch, Installation 
Remove cap (1). Caat sealing surface with sealing compound* *. 


Pull out spring (2) and lockpin (3). Sealing surface must be thoroughly clean and 
Check installed position! dried of oil, 


3023009 


Install roller bearing on layshaft that small 
diameter end faces up. 


Remove snap ring (4). 
Remove washer (5). 
Instailatron 

Always replace circlip. 





Unscrew bolt (6). ey Coat case front section in area of reverse gear 
Installation bd ; : a “— shaft with sealing compound**. 
Install bolt with a bolt cement** Surface must be thoroughly clean and dried 
Tightening torque*. of oil. 
Fe 
<e 
* See Specifications 2 3023011 

** Source: HWB ~ ** Source: HWB 


-! 


30 73013 
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Unscrew orl drain plug. 

Mount case front section. 

Align layshaft through bore for oil drain plug 
that roller bearing of layshaft slides into bear- 
ing shell. 

Mount case front section. 

Tightening torqua*. 

Install lockpin. 


Install spacer and circlip. 
Adjust play between bearing race and circlip 
tod ,,,0.03 mm (0... 0.0035"), 


2311623 REMOVING’AND INSTALLING 
GUIDE SLEEVE FOR CLUTCH 
RELEASE 
— Transmission Removed — 


Lift out spring {1} and remove release lever (2) 
with thrust bearing (3). 


installatron: 

Pack lubricating groove (N) with Molykote 
Longterm 2. 

Coat guides (F) and bearings (L) with Moly: 
kote Longterm 2. 


Non-conformance could cause release bearing to 


seize on guide sleeve. 


* See Specifications 








7023044 


Detach guide sleeve, 

Important! — 

Spacer. 

Installation: 

Install guide sleeve with sealing compound”. 
Sealing surface must be thoroughly clean and 
dried of orl. 


Iinstatlateon 

Adjust play to 0 ,,, 0.09 mm {0 ... 0.0035"). 
Determine thickness of spacer. 

Measure distance (B} from guide sleeve 
protrusion to inside surface. _ 


Measure distance (C) from guide sleeve 
protrusion to outside surface. 
Example: “ 

B 4,0 mm (0,157") 
-C 2.6 mm (0,102") 


1.4 mm (0,055""} spacer thickness 


** Source: HWB 
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23 12503 REPLACING RADIAL OIL 
SEAL FOR INPUT SHAFT 
- Transmission Removed - 


Remove guide sleeve - see 23 11 622. 
Lift-out radial oll seal. 





37073048 


Drive In radial oll seal with Special 
Tools 23 1 360 and 00 5 500. 
Open end faces up. 

Lubricate sealing lip with oll. 


- 00-5 500 





23 1360 


- (“2 230020 





3673019 





Ses ks }3023020 


oe. 


 @ the 
muti} 430 23071 
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2321503 REMOVING AND INSTALLING 
INPUT AND OUTPUT SHAFT 
ASSEMBLY 
—TRANSMISSION REMOVED— 


Remove transmission case front section 
23 11013. 

Remove lockplate. 

Apply Special Tool 23 1 200. 


Hold output flange with Special Tool 230 020. 
Unscrew collar nut with Special Tool 23 1 210. 


Pull off output flange with Special Tool 
33.1 150. 


Unscrew bolt (1). 
Remove holder (2). 
Unscrew bolt (3). 


Remove shaft with reverse gear and 
needle bearing. 





3023025 





Pull out pin (4) for operating lever (5). 

Pull out selector rail (6). 

Remove operating lever (5). 

Installation 

Install operating lever that notch faces up and 
in direction of selector rail. 


Engage 4th gear. 

Drive in pin (7), while counterholding. 
Important’ . 

Only drive in pin {7} far enough that selector 
shaft can be pulled back and out. 


Radial oil seal (8) will also be pulled out, 
Important! 

Rollers on selector shaft. 

Installation 

Replace radial oil seal, 

Remove selector arm, 


Detach énd plate, 

Installation 

Install end plate with sealing compound**. 
Sealing surface must be thoroughly clean 
and dried of oil. 

Remove end plate (9}. 

Installation 

Replace and plate. 


** Source: HWB 





Remove three springs. 


Drive pin (10) out of the 3rd/4th gear M ¥ 


shift fork. 


Installation: 
Install a new pin. 


Knock oul 3rd/4th gear shift rod 
forward, 


important! 
Lockpin (11) In shift rod. 


Eng@ge 2nd and reverse gears by 
moving 1s2nd and Sih/reverse gear 


shift rods forward. 







ae 
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Press Input shafl, output shaft and 
layshaft out of the rear case section 
with Special Too! 23 1 050. 


Important! 
Use a plece of wood, aluminum or 
something similar between the claws 
of the special tool and sealing surface, 
to avoid damaging the sealing surface. 


important! 

Make sure that shift rods and the lay- 
Shaft do not clamp while pressing oul. 
The layshaft must not fall down In this 
step. 


installation: 
Check condition of all bearings, 
replacing If necessary. 


installation: 

Install 3rd/4th gear shift fork and shift 
rods with shift forks for 1st'2nd and 
Sth’reverse gears. 


Remove all locking and detent balls In 
rear case section. 

Install the roller bearing with the large 
diameter end facing out. 

Luoricate lockpins and locking arms 
with oll. 
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Hest grooved ball bearing inner race in case Arrest Assembly: 
rear section to approx. 80° € (178° F} with 1 End.caver 
8 hot air blower, 2 Spring 
Second and reverse gears are engaged. a 3 Locking ball 
Insert input shaft, output shaft and fayshaft 3 ‘FP ‘BY rn 4 Detsnt ball 
in case rear section. oh By Pr hd pans 5 Lockpin 
Align selector rods. 6 Selector arm 
7 Lockpin 
& Spring 
9 Locking scraw 
10 Spring 
Pull input shaft, output shaft and layshalt 
into case rear section with Special Tools 
23 1 300 and 23 2 150. 
importanth 
Maka sure selactar rods and layshaft are 
not clamped while pulling in parts. 
: A 5 a = 
Move selector rods to neutral position. ge > ae ~ Drive 6 x 24 mm pin into 3rd/4th gear selector 
Slide 3rd/4th gear selector rod through : sor , —= fork [counterhold]. 


selector forks. 54 

Install lockpin {1} in selector rod with 
grease. 

Push in selector rod up ta bare. 
Opening in selector rad faces up. 


“es es ; 
«= 3923619 


Install 3 lacking balls and 3 springs. 
inipartant? 
aWersion with Different Length Springs: 

Install tho short spring {1} with relaxed langth 
(A) = 15.9 mm (0.626°} for Sth/revarta gaar 
scloctor rod. 


Install tro detent balls with grease. 
Push in 3rd/ath gaar selector rod against 
lock. 








3023 04) 





2a 


Install end cover after coating with sealing 
compound**. 
Install end cover with sealing compound®*. 


Drive pin out of selector arm. 


Hold 4 rollers in position with grease, 

Slide in selector shaft and install selector arm 
{1} at same time. 

Important! 

Opening in selector shaft faces out. 


Drive in 6 x 26 mm pin (counterhold). 


** Source: HWB 





< 
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id 
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Lubricate sealing lips of radial oil seal with oil, 
Drive in radial oil seal with Special Tool 
23 1 240. 


Install selector rail. 

Groove {1} in selector rail faces up. 

Install operating lever (5) with notch facing 
up and toward selector rail, 

Install pin (4). 


Coat case rear section in area dt reverse gear 
shaft with sealing compound" *. 
Surface must be thoroughly clean and dried 


* af oil. 


Install shaft with needle bearing and reverse 
gear. 


** Source: HWB 
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“+377 - 
oe w/ , Mount shaft with bolt (3). 
p Install bolt with a locking compound**, 


Insert holder (2), press out and secure in 
this position. 


Install output flange. ; 
Install collar nut with a locking compound**, 
Apply Special Tool 23 1 200. 

Hold output flange with Special Tool 23 0 020. 
Tighten* collar nut with Special Tool 23 1 210. 


30 23019 


Install lockplate. 





3023069,  * See Specifications for tightening torque 
** Source: HWB 
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23 21 554 REPLACING OUTPUT SHAFT 
— Output Shaft Removed — 


Press off 3rd gear wheel, guide and 
operating sleeves with Special Too! 


23 1 490. 
Pull off Input shafl (1), synchromesh Take off needle bearing. 
ring (2) and needle bearing (3). Pressing-off force’. 


Note: 

To avold mixing up the synchromesh 
rings while disassembling the output 
shaft, It 8 recommended to mark the 
synchromesh rings for a pertinent gear 
wheel. 





302305! 


Press off bearing sleeve and 2nd gear 
wheel with Special Tool 23 1 490. 
Remove needle bearing and synchro- 
mesh ring. 


Pull off Sth gear wheel (4), synchro- 
mesh ring (5) and needle bearing (6). 





307305? 


important! 
Circlip (10) must be removed before 
pressing off the 1st gear wheel. 


Lift out circlip (7). . 
Take off spacer (8). 


installation: 
Always replace the circlip. installation: 


Always replace the circlip. 


AN 7PTOSR 


Installation: Press off 1st gear wheel, guide and 

Adjust play between the circlip and operating sleeves with Special Too! 
eal guide sleeve to 0 ... 0.09 mm (0 to 23 1 490. 

0.0035"). Take off needle bearing. 


Pressing-off force’. 





3023054 





* See Specifications 
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important! 
Circlip (11) must be removed prior to 
pressing off the reverse gear wheel. 


installation: 
Always replace the circlip. 


Place output shalt next to the collar. 


Press guide and operating sleeves as 
well as reverse gear wheel off of the 
output shatt, 

Take off needle bearing. 

Pressing-olf force*. 


Assembling: 

Note: 

Check wear of synchromesh rings 
prior to assembling (see 23 23 505). 
Install needle bearing, reverse gear 
wheel and synchromesh ring {only for 
version with synchronized reverse 
gear}. ; : 
Insert gulde and aperaling sleeves an 
splines of the output shaft. 
Important! 

Version with 3 identification Grooves: 


Grooves must face the Sth gear wheel. 


* See Specifications 











30239064 





30 272065 
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important! 

Version witsent Synchronized Reverse 
Gear: 

Retalner (1) In the guide sleeve faces 
the reverse gear wheel. 


P* :ss on gulde sleeve to fil tight with 
Special Tool 23 1 290. 
Pressing-on force’. 


imoorant! 

Mzke sure that tabs on the synchro- 
mesh ring are aligned with openings In 
the gulde sieeve while pressing on. 


Shift operating sleeve In direction of 
the reverse gear wheel, 

Adjust guide sleeve to be without play : 
with circtip (11). 

Circlips are avallable from Parts In 
dlfferent-thicknesses from 1.7 to 2.0 
mm (0.067 to 0.079"). 

Install circiip (11}. 


Install needle bearing, 1st gear wheel 
and synchromesh ring. 

Slide guide and operaling sleeves on 
Splines of the oulput shaft. 


Shouldered Operating Sleeve Version: 
Shouldered end faces 2nd gear wheel, 


Version with Identification Groove: 
Groove faces 151 gear wheel. 


* See Specifications 


23 1290-> 










3023067 


30 73068 


30 2307! 
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Press on guide sleeve to fit tight with 
Special Too! 23 1 290. 
Pressing-on force’. 


important! 

Make sure thal labs on the synchro- 
mesh ring are allgned with openings In 
the guide sleeve while pressing on. 


Shilt operating sleeve In direction of 
the ist gear wheel. 

Adjust guide sleeve to be without play. 
Circlips are avallable from Parts In 
different thicknesses from 1.7 to 2.0 
mm (0.067 to 0.079"). 

Install circlip (10). 


Install needle bearing, synchromesh 
ring and 2nd gear wheel. 


important! 

Collar for the bearing sleeve on the 
outpul shaft must protrude slightly. 
lf necessary, check circlip (10) for 
correct sealing. 


Heat bearing sleeve to about 80° C 
(175° F) with a hot alr blower and 
Install on the output shaft. 


* See Specifications” 





30 24 14 


JO 23972 
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Version with Thrust Washer: 

Insta" Csr'st washer (1) and ball (2). 
Heat hearing sieeve (3) without collar 
to about 80° C (175° F) with a het alr 
blower and Install on the output shaft. 


Install needle bearing, 3rd gear wheel 
and synchromesh ring. 

Install gulde and operating sleeves on 
the splines with the groove facing the 
4th gear wheel. 


Version with 2 Identification Grooves: 
Grooves face the 3rd gear wheel. 


Press on gulde sleeve to fit tight with 
Special Tool 23 1 290. 


Important! 

Make sure that tabs on synchromesh 
ring are aligned with openings In the 
gulde sleeve while pressing on. 
Install spacer and circlip. 


Pressing-on4orce*, 


* See’Specifications 
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identification and installed Location of Operating Sleeves: 

Date of Introduction: 8.85 

Operaiing sleeve (1) for 1sv2nd gears. 

Operaling sieeve Installed with shouldered end facing 2nd gear wheel. 
Operating sleeve (3) for 3rd/4th gears with one identification groove. 
Operating sieeve installed with groove facing 4th gear wheel. 

Operating sleeve (5) for 5th/reverse gears with two Identification grooves. 
Operating sleeve Installed with grooves facing 5th gear wheel. 





/ 3 | 1 5 | 30234? 


important! 

Moditled synchronization since 11.87 with new gear wheels, synchromesh 
rings, guide and operating sleeves, guldes, ball and springs. 

identification and installed Location of Operating Sleeves: 

Operating sleeve (1) for 1st/2nd gears with one Identification groove. 
Operailing sleeve Installed with groove facing 1st gear wheel. 

Operating sleeve (3) for 3rd/4th gears with two Identification grooves. 
Operating sleeve Installed with grooves facing 3rd gear wheel. 

Operating sleeve (5) tor 5ih/reverse gears with three identification grooves. 
Operating sleeve Installed with grooves facing 5th gear wheel. 


Important! : . 
Modified shift components may not be Installed In older transmissions (shifting 
problems). ‘ 





~ 
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23 21703 REPLACING BEARINGS OF 
ALL TRANSMISSION 
SHAFTS 
— Transmission Removed — 


Remove input/output shalt assembly = 
see 23 21 503. 


A) Input Shaft, Layshaft In Case Front 
Section 


Input Shaft: 
Orive oul grooved ball bearing with 
Special Tools 23 1 480 and 00 5 500. 


important! 
Collar Is on clutch end. 


Layshafl: 
Loosen circiip (1) with a single knock 
trom Special Tool 23 1 270 used In 


conjunction with Special Tool 00 5 $00, 


Lift out clrciip (2). 
Remove spacer (3). 


Drive out bearing shell toward the 
Inside with Special Tools 23 1270 an 
00 5 500. ' 





30 23085 


Version with O-ring: 
Litt out O-ring (4) with a leeler gage 
blade. 


Installation: 

Replace and Insert new O-ring coated 
with engine oll In groove prior to 
Installation of the bearing shell. 


B) Output Shalt, Layshaft In Case Rear 
Section 


Output Shaft: 
Unscrew boll (1). 


Caution! 
Spring pressure. 


Remove spring (2}. 


installaron: 
Install bolt with a bolt cement’’, 


Install Special Too! 23 1 250 for 
removal of the selector arm. 


Remove sockel head screw (3). 


installation: 
Install screw with & boll cement’. 
Tightening torque’. 


3 See Specifications 


** Source of Supply: HWB 


Remove selector arm trom above. Installation: 
Check the Installed position of locking 
Important! lever (4) and thrust pin (7). 
Roller. 
installation: Lift oul radial oll seal. 





Install spring (2). 
Insert selector arm with Special Tool 
23 1 250. 


Drive out grooved ball bearing with 
Special Tools 23 1 120 and 00 5 500. 






Swing out selector arm with the roller Important! 
over locking lever (4). 231 120 Shim X. 
‘ 
if 
a —> 
Moy X44 

Move end of spring (3) over the ralsed fe : | j Determine thickness of shim X. 

ix 


point Into Installed position. 

Press down on the selector arm in this 
position (do not knock down). 

Install the socket head screw with a 
bolt cement"* and tighten with correct 
lorque* before removing the special 
tool. 


Measure distance (A). 


Unscrew boll. 
Take off locking lever (4) and spacer 


(5). 
Remove bearing holder (6). 


Measure distance (B). 


Example: 
A = 17.5 mm (0.689") 


Installation: 
install bolt with a large washer, 


X = 0.5mm (0.020") thick shim 


* See Specifications 
** Source of Supply: HWB 





3022089 








23-79 
r@ 


Heat rear case seclion In area of the 
grooved ball bearing to about 80° C 
{175° F). 

Install ahim X. 

Install grooved ball bearing. 

Closed cage faces In. 

If necessary, drive In against the stop 
with Special Tool 24 1 060. 


Layshatt: 

Apply the stronger end of Special Tool 
23 1 280 In the bearing. shell. 

Hf applicable, remove the turning lock 
on the side of the draln plug. 


Apply Special Tog! 33 4 020. 
Screw on Special Tool 23 1 300. 
Pull out bearing shell, 


Installation: 

install bearing shell that the slot In the 
bearing shell is allgned with the bead 
(turning lock) In the case. 





\ 63623273 
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Drive in bearing shell with Special 
Tools 23 1 260 and 00 5 500. 


Determining Axlal Play of Layshaft: 
Install cirelip (2). 


Install old shims. 

Drive In bearing shell to fit tight in the 
front case section with Special Tools 
23 1 260 and 00 5 500. 


important! 
The oll groove must be aligned with 
the groove In the case. 


Place layshaft with roller bearings in 
the rear case section. 


23-80 


Mount front case section and secure 
with two bolts cea each other. 
Center front case section slightly with 
dowel pins. 

Unscrew oll filler plug (1). 


Mount holder with dial gage. 
Dlal gage must bear on tooth of the 
layshatt. 


Check axial play of the layshaft 
through the bore for the oll filler plug. 
Axlal play: 0.13 to 0.23 mm (0.005 lo 
0,009"). 

Correct when necessary by removing 
the bearing shell and replacing the 
shim with a thicker one. 


Install gear wheel set. 

Determine thickness of shim for the 

input shaft, 

Install old shim and circlip. 

Reduce play to 0 ... 0.09 mm (0 to 

0.0035"). 

Determine thickness of shim for the 
* qulde sleeve — see 23 11 623. 


30 230t3 
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23 23505 DISASSEMBLING AND 
ASSEMBLING’COMPLETE 
SYNCHRONIZATION 
- Output Shaft Removed - 


Olsassemble output shaft - see 
23 21 554, 


Note: 

Only use molybdenum coated syn- 
chramesh rings for repairs. 

Check distance* between synchromesh 
ring and clutch body. 

Measure In area of stops. 


Nate: 

Twist and press down on synchro- 
mesh ring while measuring. 
Synchromesh rings should bear on the 
entire surface unlformly. 


Disassemble synchronizer. 
Thrust plece (1), spring (2) and ball (3). 


installation: 

Bores (4) or flattened teeth on the 
operating sleeve must be allgned with 
ball (3). 


important! 
Only for 3rd/4th Gear Synchronization: 


Version with One Groove: 


Groove of operating siccve must be on 
end with the narrow collar. 


* See Specifications 
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Version with Two Grooves: 
Grooen of Operating sleeve must be 
on end with the wide collar (1). 


Install all springs, thrust pleces and 
balls. 


important! 

Shouldered end of thrust pleces faces 
the operating siceve. 

Insert guide sleeve In operating sleeve 
to half Its length, 

Press In balls far enough, until the 
guide sleeve can be pressed Into the 
opcrating siceve. 


Construction group 23 Manual transmission 


ZF — S5 — 16 Manual transmission (overdrive) 


CS A TIO aii anricccrani antermanat aria ioasninteamndonnmnnanigtaeas 23- 101 

Drewity: = Shi CBDONGIS } waitiadiaa ciitctatelcininiet Hii aE 23- 102 

2311014 Transmission case front section — remove and install/S@al ........... ccc cece cceeteeeeeeeeeeteaeees 23- 103 
624 Guide sleeve for clutch release — remove and install ..............:::scsssssseeeeerssesssnraeerrertesessees 23- 106 

23 12 504 Radial oil seal for input shaft — replace 2.0.0... ccc cece ee eeeceeeeeeeeeeeesasseeeaeeeeeeeuuaeeas 23- 108 
23 21504 Input and output shaft assembly — remove and install ............:::cccsecseeeeeeeeessseeeeeeeereeeeeetnes 23- 109 
BOG: OUinut Shall — (AOS scares cccsccnnsercanonpeanenaunnmenamnvinainemmmesinnitenpeeios 23- 113 

704 Bearings of all transmission shafts — replace ............ccccsecseeeseesessseseeseeseeeesscssesseaeeeetessseees 23- 118 


23 23506 Synchronization — disassemble and ASSEMDIE ...............ccccccccssesssseeeseeeeseetsssenseseeeeereeeeeeens 23- 120 
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ASSEMBLY ORAWING OF ZF = SS -- 16 FIVE SPEED OVERDRIVE MANUAL TRANSMISSION 


1 First gear 4 Fourth gear 6 Input shaft 
2 Secand gear 5 Fifth gear 7 Output shaft 
3 Third goar A Aoversa gear 8 Layshaft 
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ASSEMBLY DRAWING OF SHIFT PARTS FOR ZF —S5 — 16 FIVE SPEED OVERDRIVE MANUAL TRANSMISSION 


1 Selector fork -- 3rd/4th evar 5 Stop pin 
2 Selector fork — 1st/2nd gear 6 Selector fork — reverse/Sth gear 
3 Leaf spring 7 Operating lever 


4- Selector shaft & Selector arm 


23-103 


2311014 REMOVING AND INSTALLING? Pull off case front section. 

SEALING TRANSMISSION Installation 

CASE FRONT SECTION Replace gasket. 
Remove old gasket with adhesive remover ** 
Remove transmission — see pertinent model 
repair manual microfiche since 1985 models 
— 23 00 022. 
Mount Special Tool 23 0 090 on Special 
Tool 00 1 490. 
Mount transmission on special tool assembly. 
Drain oil. 





Remove guide sleeve 23 11 624. 
Lift out circlip (1). 


Important’ 

Installation 

Magnet (2) in case rear section. 
Clean magnet. 


Unscrew backup light switch. 
Drive back cylindrical pins, 
Unscrew bolts. 


Orive out end cap (3). 

Installation 

Replace end cap and insert with sealing 
compound**. 


Pull off case front section with Special 
Tools 23 1 460 and 33 1 301. 


Drive out grooved ball bearing in direction 
of clutch housing. - 





** Source: HWB 
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23-104 


Hold thrust washer (4) on the reverse 
gear shaf* with grease that the angle 
faces bore (5) In the rear case section. 
New version without angle. 

Install gasket with grease. 


Apply Special Tool 23 2 180 on the 
shift shaft, 


Mount front case section and bolt on 
rear case section. 

Tightening torque’. 

Remove Special Too! 23 2 180. 
Install end cover for shift shaft. 


The axial play of the Input shalt has to 
be adjusicd after replacing the case or 
bearings. 

Input shaft must bear on the synchro- 
mesh ring. 

Measure distance (A) from sealing 
surface of the gulde sleeve to the Input 
shatt. 


* See Specifications 





Measure distance (B) from sealing 
surface Oo: the gulde sleeve to bearing 
surface of the snap ring. 


Important! 

la shim Is found between the snap 
ring and case while removing the 
bearing, It must be Installed again for 
measuring. 


Measure distance (C) from bearing 
outer race to the snap ring. 


Nofe: 
Snap ring must be pressed {Irmly In 
the groove for measuring. 


Example: 
A 25.5 mm (1.004") 


15.2 mm (0.598) 
01.2 mm (0.047") | 


Axial play required: 1.1 to 1.3 mm 
(0.043 to 0.051"). 

Snap rings are avallable trom Parts In 
different thicknesses for corrections. 


Heat grooved ball bearing Inner race 
and front case section In area of bear- 
Ing to about 80° C (175° F) with a hot 
alr blower and slide grooved ball bear- 
Ing on the inpul shaft as far as 
possible. 


23-105 


Press grooved ball bearing on to drive 
shaft or Into front case section with 
Special Tool 23 1 007 used together 
with Spectal Tools 23 1 000 and 

23 1 006. 


important! 

Apply Special Tools 23 1 006 In sucha 
manner that the flat side faces the 
drive shaft. 


Drive on grooved ball bearing further 
and further simultaneously with light 

knocks from a hammer. 

Install circlip and reverse gear swillch. 


Note: 
Coat operating pin of the reverse gear 
switch with oll, 3 





23-106 


2311624 REMOVING AND INSTALLING 
GUIDE SLEEVE FOR CLUTCH 
RELEASE 
—TRANSMISSION REMOVED— 


Measure distance (B) from inside surface to 
sealing surface through opening in guide sleeve, 
with gasket installed. 
Example: 

A 5.2 mm (0.205) 
- B 3.2 mm (0.126"} 


2.0 mm [(0,079""} spacer thickness 


Lift out spring (1) and remove release lever (2) 
with thrust bearing (3). 





Installation 

Pack lubricating groove N with Molykote 
Longterm 2. 

Coat guides F and bearings L with Molykote 
Longterm 2. 

Non-conformance could cause release 
bearing to seize on guide sleeve, 





"O74 


Detach guide sleeve, 

Important! 

Spacer. 

Installation 

Replace gasket. 

Remove old gasket with adhesive remover **. 





: 4 
3023 217 





Installation 

‘Adjust play to 0 ...0.09 mm (0... 0.0035"), 
Determine thickness of spacer. 

Measure distance (A) from sealing surface 
to bearing outer race, 


** Source: HWB 


23-108 


23 12504 REPLACING RADIAL OIL 
SEAL FOR INPUT SHAFT 
- Transmission Removed - 


Remove gulde sleeve - see 23 11 624. 
Lift out radial oll seal. 






10 P3404 


Drive In new radial oll seal with Special 
Tools 23 1 360 and 00 § 500. 
Lubricale sealing Ip with oll. 


231 360 
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23 21504 REMOVING AND INSTALLING 
INPUT AND OUTPUT SHAFT 
ASSEMBLY 
- Transmission Removed - 


Remove front case section - see 

23 11 014, 

Lift out lockplate. 

Apply Special Too! 23 1 200. 

Hold output flange with Special Too! 
23 0 020. 

Unscrew collar nut with Special Tool 
23 1 210. 


Pull off output flange with Special Tool 
33 1 150. 


Remove end plugs (1... 3). 


Caution! 
Spring force. 


Installation: 
Replace end plugs. 


Remove three Springs. 


-_)\ 





Pull out three catch pins with a circllp 
pliers as far as possible. ; 

Catch nins can only be pulled out 
completely after removal of the lock. 


Orive pins (4 and 5) out of the 3rd/4th 
gear shift fork while counterholding. 
New Version: 

* pin. 


Push back leat spring (6) for reverse 
gear with Special Tool 23 2 170 far 
enough, until shift finger (7) Is 
accessible. 

It must be possible to turn the shift 
shaft back and forth easily. 


Swing shift finger (8) oul of groove In 
the shift rod. 





Pull out 3rd/4th gear shift rod. 


lf applicable, remove lock In hexagon 
socket of bolt. 
Unscrew bolt (9). 


Important! 
Seal between case and bolt. 


Remove reverse gear shall, reverse 
gear wheel with needle bearing and 
thrust washer. 


Remove bolt.{10) for operating lever. 


23-110 
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3023 304 


Important! 

Engage reverse gear by sliding the 
operating sleeve forward before press- 
Ing out the gear wheel set. 


Press Input shaft, output shaft and 
layshaft oul of rear case section with 
Special Tool 23 1 050. 

Important! 

Use a plece of wood, aluminum or 
something similar between claws and 
seallng surface to avold damaging the 
sealing surface. 

Important! 

Make’sure that shift rods and layshatlt 
do not clamp while pressing out. 
Layshatt must not fall down In this 
step. 

Installation: 

Check condition of all bearings, 
replacing If necessary. 


Reverse gear Is engaged. 

Install Input and output shafts with 
shift rod for 1sU2nd gears, 3rd/4th 

gear shift tork, shift rod for Sth’reverse 
gears, shift shaft and layshaft in rear 
case section. 

important! 

Check Installed position of operating 
lever (1). 


Pull Input shaft, output shaft and lay- 
shaft Into rear case section with 
Special Tools 23 1 300 and 23 2 150. 


important! 

Make sure that shift rods, shift shaft 
and layshaft do not clamp while pull- 
Ing In. 


3693236 





Take oul reverse gcar. 

Silde In Grd/4th gear shift rod with 
openings (2} facing up. 

New version; one opening. 


Drive In pins for 3rd4th gear shift fork 'Y 


white counterhalding. 
New version: 7 pin. 


Remove Special Tao! 23 2 170 far the 
leaf spring. 


important! 
Roller (3) on leat spring (6} must 
engage In the shift tinger (7). 


Install bolt (9} for operating lever. 
Tip of bolt must engage in bore In 
Operating lever, : 
Tightening torque’. 


* See Specifications 





Insert three catch pins with springs In 
case, 

Install new end plugs approx. 0.5 mm 
(0.020) below the case edge and 
punch lock slightly. 


Install thrust washer (1) with angle (2) 
in upper opening on Ihe case. 
New versian: without angle. 


Install reverse gear wheel with long 
collar facing case, two needle bearings 
and shaft. 


Install seal (17) on bolt. 
Tighten bolt (9) to correct torque’ and 
Install new locking cap. 


* See Specifications 


23-112 


Orive In radial oll seal flush with 
Special Tool 23 2 160. 
Lubricate sealing lip with oll, 


Insert or knock on output flange. 
Install collar nut with a bolt cement"’. 
Apply Special Tool 23 1 200. 

Hold output flange with Special Tool 
23 0 020. 

Tighten collar nut with Special Tool 
23 1210. 

Tightening torque’. 


Install and lock lockplate In the groove. 





* See Specifications 
** Source of Supply: HWB 
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23 21555 REPLACING OUTPUT SHAFT 
— Outpul Shaft Removed — 


Pull off Input shatt (1), brass synchro- 
mesh ring (2) and needie bearing (3). 


Note: 

To avold mixing up synchromesh rings 
while disassembling the output shaft, 
it is recommended to mark synchro- 
mesh rings for pertihent gear wheels. 


Lift out circlip (4). 


installation: 
Always replace the clrclip. - 


3250 


installation: 

Remove guide sleeve play with circlip 
(4). 

Circlips are avaliable In different 
thicknesses from Parts. 


Press 3rd gear wheel, guide and 
operating sleeves off of the output 
shaft with Special Too! 23 1 490. 
Take off needle bearing. 








30 273252 
ll 


Press bearing sleeve, thrust washer 
and 2nd gear wheel off of the oulput 
shaft with Special Tool 23 1 490. 
Take off needle bearing and sintered 
metal synchromesh rina. 


important! 
Circilp (5) must be removed belore 
pressing off the 1st gear wheel. 


installation: 
Always replace the circlip. 


Press 1st gear wheel, guide and 
operaling sleeves off of the outpul 
shaft with Special Tool 23 1 490, 
Take off needle bearing. 


Press thrust washer and Sth gear 
wheel off of the output shaft with 
Special Tool 23 1 490. 

Take off brass synchromesh ring and 
needle bearing. 





40 23 254] 
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23-114 


Important! 

Circlip (6) must be removed before pressing off 
reverse gear. 

Installation . 

Always roplace circlip. 





IOPIFS? 


Install output shalt next to collar. 


Press quide sleeve with sliding sleeve and 
reverse gear of f of output shaft. 
Remave needle bearing. 

Only for version with reverse gear 
synchronization: 

Brass synchramesh ring with 6 balls. 


Assembling: 

Install ne@edle bearing, roversé gear and brass 
synchromesh ring with & grease held balls 
tonly for version with ravers6 gear synchroniza- 
tion). 

Install quide and sliding sleava with narrow 
collar facing reverse gear. 


Press on guide sleeve to fit tight with Special 
Tool 23 1290, 


_importans? 


Make sure that short tabs of synchromesh ring 
are aligned with groove in pressuré preces when 
pressing on guide sipeve. 


Move sliding sleeve in reverse gear direction. 
Adjust guide sleeve with ciechip (6) to take up 
all play. 

Circlips are avaitatle from Parts in different 
thicknesses. : . 

Install circlip (6). 


Install brass synchromesh cing with short tabs of 
synchromesh ring in groove of pressure preces. 
Install needle bearing and Sth gear. 


Heat thrust washer (7) to approx, 80° C (175°F) 
with a hot air blower and install on output 
shaft. 








231290 
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Install needle bearing, 1st gear wheel 
and sintered metal synchromesh ring. 
Inslall gulde and operating sleeves 
with the narrow collar facing the 1st 
gear wheel. 


Press on gulde sleeve to fit tight with 
Special Too! 23 1 290. 


important! 

Make sure that short tabs of synchro- 
mesh ring are aligned with groove in 
thrust pleces while pressing on. 


Shift operating sleeve in direction of 
the 1st gear wheel. 

Adjust guide sleeve to be without play. 
Circlips are avallable from Parts In 
different thicknesses. 

Install clrcllp (5). 


Install sintered metal synchromesh 
ring with Its short tabs In the groove of 
thrust pleces. 

Install needle bearing and 2nd gear 
wheel. 





Important! 

Collar for the thrust washer on the 
output shaft must protrude slightly. 
H necessary, check circlip (5) for 
correct seating. 

Heat thrust washer (8) to about 80° C 
{175° F) with a how alr blower and 
Install on the output shaft. 


Heat bearing sleeve (9) to aboul 80° C 
(175° F) with a hot alr blower and 
Install on the outpul shaft. 


Install needle bearing, 3rd gear wheel 
and brass synchromesh ring. 

Install gulde and operating sleeves _ 
with the long collar facing the 3rd gear 
wheel, 


Note: 
Version with Identification Groove: 
Groove faces the 3rd gear wheel. 


Press on guide sleeve to fit tight with 
Special Tool 23 1 290. 


Important! 

Make sure that short tabs on synchro- 
mesh ring are aligned with groove in 
thrust pleces while pressing on. 


Install circlip. 


23-116 
Adjust axial play of input shaft. 
Output shaft and case front section installed. 
Input shaft must rest on synchromesh ring. 
Measure distance (A) from guide sleeve sealing 
surface to input shaft. 


Measure distance (8B) from guide sleeve sealing 
surface to circlip bearing surface. 

important! 

tf a spacer had been found between the circlip 
and case while removing the bearing, it must 
be installed again for measuring. ~ 


Measure distance (C) from bearing outer race 


to curchp, 
Nore 
Circhp must be pressed tight in groove for 
measuring. 
Example: 
A 25.5 mm {1,003"'} 
-8B 10.3 mm (0.405"'} 
15.2 mm (0.598"'} 
-¢ 14.0 mm (0.551"'} 
1.2 mm {0.047""} 


Axial play required: 1.1 to 1.3 mm [0.043 to 
0,051'"), 

Circlips are available from Parts in different 
thicknesses for making corrections, 

Install grooved ball bearing — see 23: 11014. 
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CRAWING OF GEAR SET AND BEARINGS 
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Circlip 

Spacer 

Circlip 

Grooved ball bearing 
Input shaft 
Synchromesh ring 
Roller bearing 
Circlip 

Sliding slceve 
Pressure pitca 
Ball 

Spring 

Guide sleeve 
Syn¢chramesh ring 
3rd gear 


“Needla bearing 


Bearing sleeve 
Thrust washer 
2nd gear 
Synchromesh ring 
Circlip 

Sliding steave 
Guide steeve 
Synchromesh ring 
1st gear 
Needle bearing 
Output shaft 
Needle bearing 
Reverse gear 
Synchromesh ring 
Ball (six) 
Guide sleeve 
Shiding sleave 
Circhip 

Needia bearing 
5th gear 
Thrust washer 
Bolt 

Clamp 
Grooved ball bearing 
Radial oil saal 
Output flanga 
Lockplate 
Collar nut 
Roller bearing 
Circlip 

4th goar 

3rd gear 
Layshaft 

Sth gear 
Thrust washer 
Reverse gear 
Needle bearing 
Shatt ~ 

Seal 

Bolt 

Bolt lock 
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2321704 REPLACING BEARINGS OF 
ALL TRANSMISSION SHAFTS 
-TRANSMISSION REMOVED- 


Remove transmission case front section 
23 11014, 

A} Input Shaft, Layshaft in Case Front 
Section: 

Input Shaft: 

Orive out grooved ball bearing in direction 
of clutch housing. 


Adjust axial play of input shalt, 

Case front section attached. 

Input shaft must be on synchromesh ring. 
Measure distance (A} fropPguide sleeve 
sealing surface to input shaft. 


Measure distance (B) from guide sleeve 
sealing surface to circlip bearing surface, 


Measure distance [C} from bearing outer race 
to circlip. 

Note 

Circlip must be pressed tight in graove for 
measuring. 


Example: 
A 25.3 mm (0.996"'} 
-— 8 10.1 mm {0.398"4 
15.2 mm (0.598"} 
- Cc 14.0 mm (0.551"} 
1.2 mm {0,047"} 


Axial pay required: 1.1 ta 1.3 mm (0,043 to 
0.051"). 
Different size circlips are available from Parts. 
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Layshatt: 
Destroy roller cage o! bearing. 
Remove cage with rollers. 


Pull out bearing outer race (1) with Special 
Tools 00 8 S50 (without supports) and 
33 1356, 


( 


he 
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Drive in roller bearirrg with Special Tool 
23 2 220. 


Remove input and output shaft assembly 
23 21 504. 

Output Shaft: 

Remove Special Tool 23 2 170, 

Pull off teaf spring (7), 


Heat case front section in area of roller bearing 
to about 80° C (175° F) with a hot air blower. 


B) Output Shaft, Layshaft in Case Rear Section: 


a 
aa 


is 





Unscrew bolts. — 
Take off clamps (2 and 3). 


installation: 

Install clamps with curved surface 
lacing the bearing ouler race. 
Tightening torque’. 


Lift out radial oll seal. 
Drive out grooved ball bearing with 
Speclal Tools 23 1 120 and 00 § 500. 


Heat rear case secilan In area of the 
grooved ball bearing to about 80° C 
(175° F) with a hot air blower, 

Install grooved ball bearing. 

Wf applicable, drive In bearing te fit 
tight with Special Tool 24 1 100. 


Drive in radial ofl seal with Special 
Tool 23 2 160. 
Lubricate sealing lip with oll. 


* See Specifications 
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Layshatt: 
Oestroy roller cage of the bearing. 


Remove cage with rollers. 


Pull out bearing outer race (1) with 
Special Tools 00 8 550 and & support. 


important! 

Use a piece of flat lron or something 
similar between the support‘and 
seallng surface, lo avold damaging the 
seallng surface. 


Heat rear case section In area of the 
roller bearing to about 80° C (175° F) 
with a hot alr blower. 

Orive in roller bearing with Special 
Too! 23 2 220. 











JO 23 273 


23-120 


23 23 506 DISASSEMBLING AND 
ASSEMBLING COMPLETE 
SYNCHRONIZATION 
- Output Shaft Removed - 


Disassemble output shaft - see 

23 21 555. 

Check distance* between synchromesh 
ring and clutch body. 

Measure In area of stop. 


Note: 

Twist and press down synchromesh 
ring for measuring. 

Synchromesh rings should bear unl- 
formly on the entire surface. 


Disassembling Synchronization: 

Press operating sleeve off of guide 
sleev. 

Spring (1), thrust plece (2) and ball (3). 


Installation: 
Flat teeth of operating sleeve must 
align with the thrust pleces. 


Install all springs, thrust pieces and 
balls. 


Important! 

Shouldered end of thrust pleces faces 
the collar. _ 

Press ball Into the operating sleeve 
one after the other. 


* See Specifications 








tst/2nd Gear Synchronization: 
Check Installed position of operating 
sleeve. 

Wide surface end (4) of operating 
sleeve faces thicker collar (5). 


5th’Reverse Gear Synchronization: 
Check Installed position of operating 
sleeve. 

Wide surface end (6) of operating 
sleeve faces narrow collar (7). 


Construction group 23 Manual transmission 


23 11 005 
040 
622 
23 12 502 
23 21 501 
552 
703 
23 23 004 


Getrag 245 Five speed manual transmission (sport) 


REAR HS TT UCL OOD rN CPU sn casas ceinsa seeded aniah adn indndaeaeen aaNet i 23- 
SHH MOCHA VSI = ASSOTTIONY NWI seis csncccessesctsnncsosenonssoconesivevcseassosonseusssbenesacecesenuesse 23- 
Transmission case front section — remove and install / Seal ..............cceecceceeeeeeeteeeeeeeeeee 23- 
Transmission case rear section — remove and install / Seal ..............c:ssssssseseeeeeeeeereeseseees 23- 
Clutch release guide sleeve — remove and install / replace 2.0... eee eeeeeeeeeeeeuee 23- 
FRE ee NE Fr A PEUIE r HL — FCN oo vescse scans ntsc icanessonasonns cansnctenengeeisaantitinoameccsnaytnss 23- 
Input and output shaft assembly — remove and install ..............c ccc eeeeseeseeteeeeeeeseeeeneene 23- 
AURIS WLNIIET =" FIEND 2o csc csrcacap ics vn vs tv cceccneauoeaepvacacome menus cbads sus ausebobaaonas da oeavencdouancentaiies 23- 
Bearings of all transmission Shafts — replace .............ecssssssssssssssesecssenssscrsserencsensesersaeees 23- 


Synchronisation — disassemble and aASSeMble ............. ccc ccccceeetteteteeeeeeeeeeeeeeeeeeeeeeeeeeee 23- 
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157 
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ASSEMBLY DRAWING OF GETRAG 245 FIVE SPEED SPORT MANUAL TRANSMISSION 


1 First gear 5 Fifth gear 

2 Second gear FA Revarse goar 
3 Third gear 6 Input shaft 
4 Fourth gear 7 Output shaft 


8 Layshatt 
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ASSEMBLY DRAWING OF SHIFT PARTS FOR 245 FIVE SPEED SPORT MANUAL TRANSMISSION 


1 Selector rod, 1st/raverse gear 6 Selector arm 

2 Selector rod, 2nd/3rd gear 7 Selector fork 4th/Sth gear 
3 Selector rod, 4th/Sth gear B Selector fork 2nd/3rd gear 
4 Selector shaft 9 Selector fork Ist/rev, gear 


5 Dog 





Lift out cover (3). 
Remove spring (4) and lockpin {5}. 
Check installed position. 


23 11005 - REMOVING AND INSTALLING/ 
SEALING TRANSMISSION 
CASE FRONT SECTION 


Remove transmission — see pértinant model 


oN 23 
€ 





} = 


repair manual microfiche since 1985 models 
— 23 00 022. 

Unscrew brackets for exhaust assembly and 
rubber mounts. 


Mount Special Tool 23 0 060 on assembly 
stand 00 1 490, 

Mount transmission on special tool. 

Drain oil. 


Remove guide sleeve 2311 622. 
Lift out circlip (1), 

Remove spacer (2), 

Installation: 

Always replace circlip, 


Pull out grooved ball bearing with Special 
Tool 23 2 020, 





Drive out dowel pins. 
Unscrew bolts on cover, 
Loosen screw (6). 


Pull off transmission case. 

Insiatlanien 

Mount transmission case with 3 surface 
sealant**. 

Sealing surface must be thoroughly clea 
and dried af ail. ‘ 


Install arid bolt transmission case front section. 
Tightening torque*. 

Heat grooved ball bearing inner race to about 
80° C (175° F) with a hot air blower and slide 
on to input shaft as far as possible. 


* See Specifications 
it Source: HWB 
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Mount Special Too! 23 1 004 on case with 
three 6 x 35 mm bolts, but not too tight. 


Pull grooved ball bearing into casa and on to 
input shaft with Special Tool 23 1000 usad 
in conjunction with Special Tools 23 1 006, 
whith are machined flat on one side, 
Important! 

Insert Special Tools 23 1 O06 that flat sides 
face the input shaft. 


Drive in grooved ball bearing to fit tight by 
applying light knocks. 

Install spacers and circlip, 

Install lockpin. 


Of ge 





230020 , 
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2311040 REMOVING AND INSTALLING/ 
SEALING TRANSMISSION 
CASE REAR SECTION 


Remove transmission case front section ' 

23 11 005. 

Lift off lockplate. 

Apply Special Tool 23 1 200, 

Hold output flange with Special Tool 23 0 020. 
Unscraw nut with Special Taal 23 1 210. 
Ingtallatian: 

Tightening torque”. 

Install collar nut with bolt cemant**. 


Pull off output flange with Special Tool 
33-1 150. 


Take off cover, 
Important! 
Shims, 
Enstallatron 
Replace gasket, 


Unscrew plug (1 ;: 

Pull out-spring (2) and lackpin (3). 
Installation: 

Coat bearing surface af plug (1) with a surface 
saalant**, 


* See Specifications 
** Source: HWB 


Drive out dowel pins. 


Engage 4th gear. 
Unscrew bolt (7). 


Turn input shaft until opening in 4th gear 
aligns with pin, : 

Drive out pin (4) downward in this position, 
until selector rod (5) can be pulled out [loose 
balls). 

Important! 

Drive pin betwoen tooth flanks of operating 
sleave, 

ingsiallation: 

Replace pin. 


Pull off case rear section. 

Important! 

Spacer between double gear wheel and inter: 
mediate case, 


Remove lackwire. 

Unscrew bolt (8). 

Installation: 

Lock bolt with wire. 

Pull out 2ad/3rd gear selector rod. 


Unserew backup light switch. 
Remove plugs {8 and 9}. 
Installacnion’ 

Replace plugs. 


Pull out selector shaft forward as far as 
possible. 


: 20 23031) 
TR” 


+ 


Hold spacer (10) in position with grease. 
Check installed position. 


Pull out grooved ball bearing with Special Tool 
23 2 020 and the long spindle of Special Tool 
23 2 060. 


1 
2023012 


2023 028 
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Install neadie bearing (1), spacer (2), needle 
bearing (3) and double gear wheel (4) on 
shaft. 






= Slide 2nd/2rd gear selector rod into rear case 
‘\ ex) section up to spring, 





<n] 20 23.037 


pos, | vT- 
ee . ‘ ~ 
Coat sealing surface with surface sealant*. a BS, Insert locking bails. 
Sealing surface must be cleaned thoroughly an a Insert detent balls and préss down. 
and dried of oil. ‘ ; In this position push selector rod through up to 
Slide on rear case section up to spring of (@ lock. 


- 
locking balls. ei 


Ins¢rt locking balls and press down, 
Slide on and bolt rear case section tn this 
Position. 


Mount 2nd/3rd gear selector fark with bolt (6) 
and lock bolt with wire. 


Arrangement af Detent and Locking Balls: 
1 Locking ball 

2 Detent ball 

3 Spring 


Slide-in 4th/Sth gear selector rod up te spring 
On rear case section. 





20 23 036 


* Source: HWB 





ee 
3041 








Insert detent balls, 

Insert locking balls and press down. 
Push 4th/Sth gear selector rod through up to 
lack in this position, 


Mount 4th/Sth gear selector fork with a 
-6 x 24 mm pin, 


Install lockpin. 

Check installed position, 

Coat bearing surface of plug with a surface 
sealant**, 

Tightening torque". 


Install all plugs and backup light switch. 


* Sce Specif ications 
** Source: HWB 





Install and pull graoved ball bearing into rear 
ease section with Special Tools 23 1 300 and 
23 2 150. 





20.23 O26 


Drive in grooved ball bearing to fit tight by 
applying light knocks, 


Install gasket. 
Insert spacer and mount cover. 
Tightening torque’. 


20 23 048 


‘ \--", 


Mount output flange. 

Install collar nut with bolt cement**, 

Apply Special Tool 23 1 200, 

Hold output flange with Special Tool 23 0 020. 
Tighten collar nut with Special Tool 23 1 210, 
Tightening torque*. 

Install lockplate. 


* See Specifications 
** Sourta: HWB 


£24 2023092 
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2311622 REMOVING AND INSTALLING/ 
REPLACING CLUTCH RELEASE 
GUIDE SLEEVE 
—TRANSMISSION REMOVED- - 


Measure distance {B} from guide steavea 
protrusion to insida surface. 


Lift out spring (1) and remove release lever (2) 
with thrust bearing (3). 






320 73 O49 


Insiallation: { Measure distance (C} from guide sleeve 
Pack lubricating groove (N} with Molykote protrusion to outside surface. 
Longterin 2. Example: 

Coat guides (F} and bearings {L} with Moly- B 4.0 mm (0.1577) 

kote Longterm 2. + A 0.3 mm (0,012) 
Non-conformance could cause release Cc 4.3 mm (0.169") 

bearing to seize on guide sleeve. ~ _€ 28 seen (0.110") 


1.5 mm (0.059") spacer thickness 


320 23044 


Detach guide sleeve. 

Important! 

Spacer. 

Installation: 

Install guide sleeve with surface sealant**. 
Sealing surface must be cleaned thoroughly 
and dried of oil. 

Tightening torque*. 


Installation: 

Hf applicable, correct play to 0... 0.09 mm 
(0 ...0,0035°) with a shim. 

Determines thickness of shim (spacer), 
Measure distance (4) from bearing outer race 
to case sealing surtace, 





* Sea Specifications 
** Source: HWE 
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2212502 REPLACING RADIAL OIL SEAL 
FOR INPUT SHAFT 
—TRANSMISSION REMOVED— 


Remove guide sleeve 23 11 622. 
Lift out radial oil seal. 









370 22048 
i Drive in radial oil seal with Special Tools 
00 5 500-— 23 1360 and 00 5 500. 
' Open end faces transmission casa. 
231360 Lubricate sealing lip with oil. 


320 23049 


Ss 
2023049 












/ 
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2321501 REMOVING ANDANSTALLING 
INPUT AND OUTPUT SHAFT 
ASSEMBLY 
— FRONT AND REAR CASE 
SECTIONS REMOVED 


Drive out pins (1 ... 3) while counterholding. 
Installation: 

Replace pins. 

Pull out salector shaft toward rear. 

Remove selector arm (4). 

Two rollers on selector shaft. 


Pull spacer, reverse gear and bearing sleeve 


off of output shaft with Special Tool 
23 1050, 


Take off dog {5}, 
Pull out selector rod with selector fork and 
guide sleeve toward rear, 


Remove synchromesh ring and 1st gear with 
needle bearing. 





20 23054 


20 272 056 
1 





Pull baaring sieeve off of output shaft with 
Spacial Tools 23 1 060 and 33 1 301. 
Important! 


Shim {X}. 


Heat intermediate case in area of layshaft 
bearing to approx, 80° C[175° F} with a hot 
air blower, 

Pull input shaft/output shaft and layshaft out 
of intermediate casa. 

Installation: 

Check condition of all baarings, replacing if 
necessary (see 23 21 703). 


Fnstallation: 

Heat intermediate case in aréa of layshaft 
bearing to approx. 80° C {175° F} with a hot 
air blower. 

Install input shaft/output shaft and layshaft, 


Install shim (X) on output shaft, 

Heat bearing sleeve (1) to approx, 80° C 
{175° F) with a hot air blower and install on 
output shaft. 


23-150 


Install needle bearing, 13t gear and s¥nchromésh 


Slide on dog (5) and secure with 6 x 26 mm 
ring @n output shaft, 


Pins {counterhold}. 
Install 2nd/3rd and 4th/Sth gear selector forks. 





Insert tst/reverse gear selector rod with 
selector fork in intermediate case, 

Run quide sleeve into selector fork that 
synchromesh spring (2) faces 1st gear. 


Push in selector shaft. 
Slide selector arm (4) on to selector shaft in 
such 3 manner that bevel on arm faces dog. 


Slide guida sleeve on to splina of output shalt. 
Imporiani! 

Guide tabs on 1st gear synchromesh ring into 
quide sleava. 

Install reverso gear and split needle bearing. 
Heat bearing sleave (3) to approx. 80° C 
(175° F} with a hot air blower and slide on 

to output shaft. 


Mount selector arm with a 6 x 28 mm pin 
(counterhold}. 

Openings in selector shaft must face out. 
Install two rollers on selector shaft with arease. 





2021062 


Install spacer. 
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23 21552 REPLACING OUTPUT SHAFT 
— Output Shaft Removed - 


Pull off input shaft (1), synchromesh 
ring (2) and needle bearing (3). 


Note: 

To avold mixing up synchromesh rings 
while disassembling the output shaft, 
it Is recommended to mark synchro- 
mesh rings for pertinent gear wheels, 





LHt out snap ring (4). 
Take off shim (5). 








320 27 184 
installation: . 
Eliminate all play between the snap 23 1160 
ring and gulde sleeve. 1 : 


Replace snap ring (4). 


Take off guide sleeve, synchromesh 
ring, 4th gear wheel and split needle 
bearing. 


Important! — instatiation: 
The stepped end af the operaling 
sleeve faces the Sth gear wheel. 


Press bearing Inner race, bearing 
sleeve, 2nd gear wheel, synchromesh 
ring, needle bearing, guide sleeve, 
synchromesh ring, 3rd gear wheel and 
needle bearing off of the oulput shaft. 


important! 

Split needle bearing: 

Slots without needles are provided at 
angles of 90° and 120° to guarantee 
uniform bearing of the needles. 


Place needle bearing, 3rd gear wheel, 
synchromesh ring, gulde sleeve, syn- 
chromesh ring, needle bearing and 
2nd gear wheel on the oulput shaft. 
Press on bearing sieeve (1) with 
Special Tool 23 1 160. 


important! 
Gulde the needle bearing Into the 
bearing sleeve. 


Press on bearing Inner race (2) with 
Special Tool 23 1 160. 


23-152 


Determine thickness of shim X. 
Measure distance (A) from collar of output 
shaft to bearing inner race. 


Pull operating sleeve off of Ist/reverse gear 
guide sleeve, ’ 

Installation 

Install‘operating sleeve thar its flat teeth 
slida over the pressure picees. 





* 202302? 


Insert reverse gear bearing sleeve in quide 


4 sleeve. 
: Measure distance (B} from guide sleeve 
} collar to bearing sleeve. 
7 Example: 
A 46.8 mm (1.842"') 
, 8 * 46,3 mm {1,822"'} 
xX 0,5 mm (0,020"'} 





> iy 207] 
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2321703 REPLACING BEARINGS OF ALL 
TRANSMISSION SHAFTS 


Measure distance (B) from layshatt to sealing 
surface, 


= Tranimistion Ramoved — Example: 
A 155.8 mm (6, 134") 
A) Input Shaft, Layshaft in Front Casa Section: -8 155.3 mm (6.1147) 


0.5 mm (0.020) 
0.1... 0.2 mm (0.004...0.008") axial pl. 


0.3 ... 0.4 mm (0.012...0.016") spacer 


Remove transmission case — see 23 11 005. 
Remove end plug {1}, 

fettiallaleo ere 

Replace end plug and install with sealing 
compound**. 

Remove grooved ball baaring. 


Install front case section, 
Adjust play between circlip and bearing mner- 
race to 0... 0.09 mm (0... 0.0035") with shims. 


Heat transmission case in area of bearing to 
about 80° C (175° F) with a hot air blower. 
Install grooved ball bearing. 


_ 2023 084 


Adjust axial play of layshatt. 
Determine thickness of spacer (2) between 
bearing and layshoft. , 


Adjust play between guide sleeve and bearing 
outer race to 0 .. 0.09 mm (0 to 0.0035") with 
shuens, 

Measure distance (A) from case sealing surface 
1o bearing outer race. 





Measure distance {4} from case sealing surface 
to grooved ball bearing, 


Messure distance (8) from guide sleeve 
Protrusion 16 inside surface. 





376 213 O4) 





** Source: HVWB 


Eliminate play between grooved ball bearing 
and cover. 


Moasure distance {C} from quide sleeve 
protrusion to outside surface. 


Example: Measure distance {A} from case cover to grooved 
8 4.0 mm {0.157"} ball bearing, 
+A 0.3 mm (0.012*} 
4.3 mm (0.169%) 
-C 2.8 mm (0.110*') 


1.5 mm (0.059") spacer 
B) Output Shaft in Rear Casa Saction: 
Remove réar casa saction 23 11 040. 
Press in grooved ball bearing to fit tight in 
rear case section. Check distance (A), adjusting 
with shim X betw. bearing and spacer if neces- 
sary. 





Measure collar height (B), without gasket. 
frnportanrt 

Use 0,2 mm (0,008") for gasket thickness in 
calculations, 


Example: 
A 3.0 mm (0,118") 
-B 2.9 mm (0.114") 
= 0.1 mm (0.004) 
+ 0.2 mm (0.008") gasket thickness 


0.3 mm (0,012")} shim thickness 


C) Output Shaft, Layshaft in Intermediate Case: 
Remove input/output shaft assembly — sea 

23 21501. 

Drive out roller bearing for output shaft with 
Special Tools 23 1 130 and 00 5 500. 





Drive in roller bearing with Special Tools 
23 1110 and 00 5 500. 
Install spacer on grooved ball bearing, 
Measure distance (B) fram sealing surface to 
spacer. 
Example: 

A 22.0: 0.1 mm (0.866 + 0.004") nominal 
-B 21.6 mm (0.850"} 


0.4 mm (0.016%) spacer 


a> a @ 20 23080 





20 23086 
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Unscrew collar nut (1). 

fostatlation 

Install collar nut with bolt cement**, 
Tightening torque*. 


Pull off gear (2). 


Take off roller bearing. 
Press bearing inner race (3) off of layshaft 
with, if necessary, Special Tool 00 7 SOQ, 








Install bearing inner race (3) with collar facing 


231160 gear and press on with Special Tool 23 1 160. 


20 27 OAs 
* See Spacifications 
*t ** Sourca: HWB 


23-157 


2323004 DISASSEMBLING/ASSEMBLING 
COMPLETE SYNCHRONIZATION 
— Transmission Removed — 


Remove input and output shaft assembly 

23 21 501. 

Disassemble output shaft 23 21 552. 

All synchromesh rings are identical and coated 
with molybdenum on inside. 

Check distance" between synchrameésh ring 
and clutch. 

Moasure in area of stops, 

Synchromesh rings should support uniformly 
on entire surface. 





Press operating sleeve off of synchronizer. 
fostailation: 

Install operating sleeve that its flat teeth slide 
Over pressure pieces, 


Offset hooks of synchromesh springs in an 
axial groove to each other, 
Engage pressure pieces in synchromesh springs. 





* See Specifications 


Construction group 23 Manual transmission 


Getrag 260 Five speed overdrive transmission 


PORT SIV Gs = LEO TROGIONY espe vin nixtvcacepennionsxisionsideonniveyunayun siecaseieentsneutyesceubadeanesnies 23- 165 

Assembly drawing — Still COMPONGINNS q..isesisccscsscacsvscoccsnscssssserenesnescnissnvessversastsestenstsrenes 23- 166 

2311013 Transmission case front section — remove and install / Seal .......... cc ceeeeseeeeeeereeeeeeeeee 23- 169 
623 Guide sleeve for clutch release — remove and install 2.0.0.0... cc eeseeeeeeeeeeeeeeeeeeeeeeee 23- 171 

23 12503 Radial oil seal for input shaft — replace .................:ccccccccsssssssececeeeeersseseneeeeeseeeeeeresseeeeees 23- 173 
23 21503 Input and output shaft assembly — remove and install 2.0.0.0... ccceccceeeeeeeeeseeetereeeeeeeneeee 23- 174 
ee) OE Re roe 23- 179 

703 Bearings for all transmission Shafts — replace ............scsscssssesesssesersssssessssssensseesessssasess 23- 185 


23 23505 Synchronisation — disassemble and assemble ......................ccccccceeesseseeseeseeeeeeeeeeeeseeeeees 23- 189 
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ASSEMBLY DRAWING OF GETRAG 260 FIVE SPEED OVERDRIVE MANUAL TRANSMISSION 


6 Input shafz 
7 Output shaft 


8 Laythafs.. 


4 Fourth gear 
5 Fifth gear 
6 Reverse gear 


1 First goar 
2 Second gear 
3 Third gaar 









\ Sars aban, 
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ASSEMBLY DRAWING OF SHIFF MECHANISM FOR GETRAG 260 FIVE SPEED OVERORIVE MANUAL TRANSMISSION 


1 Selector rod = — Wst/2nd gear 5 Salector fork — tst/Znd gear 9 Selector shate 
2 Selector fork — 3rdfath gear 6 Selector fork — reverse/Sth gear 10 Selector arm 
3 Selector rod — 3rd/4th pear 7 Selector rod — reverse/Sth gear 11 Salectar rai 


4 0a & Lockpin 12 Operating lever 
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Ase 23 11013 REMOVING AND INSTALLING 
90 Seer OR SEALING FRONT CASE 
Be : of SECTION 


Unscrew bait (6). 






fastaliabon: 
Install bolt with a bolt cement**. 
Tightening larque’. 


0014 


Remove transmission - see 23 00 022 
in mode! repair manual beginning with 
1985 models, 

Mount Special Tool 23 0 030 on Speci- 
a] Tool 00 1 490. 

Mount transmission on special tool. 
Drain oll. 


General Information; 

A stronger 5-speed averdrive lransmis- 
sion type 260/6 Is Installed in cars with 
HM 30 engine, 3.2 or 3.4 Iller, since 9.85. 
Identification: additlonal cooling ribs 
on lower case section. 

The 260/6 overdrive transmission Is 
Included In the tollowing description 
for the former 260/5 lransmission. 
Tranamisslon Type 260/6 Is mentioned 
when procedures deviale. 


Remove gulde sleeve - see 23 11 623. 
Unscrew backup light switch. 

Lift out cover {1}. 

Pull aut spring (2) and lockptn (3). 


Orive aut cylindrical pin. 
Unscrew bolls, 


installation: 
Check fength of balts. 
Bolt (1) = 8 x 60 mm. 


Pull off front case section with Special 
Tools 23 1 460 and 33 1301. 


Venlo: yet Si ai Check Installed positiant 


a ja 





Place roller bearing on the tayshaft In 
such a manner that the small dlameter 
faces up. 


Lit out snap ring (4}. 
Take otf washer {5}. 


instalation: 

Always replace the snap ring. Note: 

To avold seizure of the rollers while 
maunting the front case section, coat 


_ rollers with grease and press in. 





" See Specificalions 
“* Source of Supply: HWB 





630.71 20! 











-® 
7@io 230" 





63023204 


630713206 









Coat front case section In area of the 
reverse gear shaft with a surface sealing 
compound**. 

Surface must be cleaned thoroughly and 
dried of oil. 


Remove grooved ball bearing for input shaft. 


important! - Instatlation 

Inner race of the grooved ball bearing 
protrudes. ; 

install with protrusion face the gear set. 


Unscrew oil drain plug. 

Coat sealing surface with surface sealing 
compound**, 

Sealing surface must be cleaned thoroughly 
and dried of oil. 

Mount front case section. 

Align intermediate shaft through bore for oil 
drain plug in such a manner, that roller 
blearing of intermediate shaft slides into the 
bearing shell. 

Tighten front case section bolts. 

Tightening torque’. 

Install lockpin and reverse gear switch. 


Heat* bearing inner race and front case 
section in area of grooved ball bearing with 
a hol air blower. 

Push on grooved ball bearing as far as 
possible. ; 

Protrusion of inner race faces the gear set. 


* See Specifications 
** Source of Supply: HWB 





Press grooved ball bearing on input shaft 
or into front case section with Special Tools 
23 1 007, 23 1 000 and 23 1 006. 

Important! 

Apply Special Tools 23 1 006 in such a 
manner, that flat ends face the input shaft. 


Drive on grooved ball bearing further 
continuously and simuttaneously apply light 
knocks from a hammer. 


Transmission 260 / 6 or 260 Sport: 

The front case section cannot be pressed 
on due to the uniform thickness of the 
input shaft. 

Double bearing is installed in the front case 
section, 

Heat bearing inner race to about 80° C 
(175° F) with a hot air blower. 

Caution! 

Protect plastic cage against heat. 

Mount front case section, whereby the 
input shaft must be pulled out. 

Tighten front case section bolts. 
Tightening torque’. 


Install shim and circlip. 

Reduce any possible play between the 
bearing inner race and circlip to 

0 ... 0.09 mm (0 to 0.0035"). 


* See Specifications 
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23 11623 REMOVING AND INSTALLING 
GUIDE SLEEVE FOR 
CLUTCH RELEASE 
(Transmission Removed) 


Lift out spring (1) and remove release 
lever (2) with bearing (3}. 


fastalatior: 

Fill lubricating groove N with Molykote 
Longlerm 2. : 

Coat guides F and bearings L with 
Molykolte Longterm 2. 
Non-canformance could cause ihe 
release bearing to selze on the guide 
sleeve. 


important! 
Use Microlube 261'* tor version witha 
double-mass flywheel. 


Unscrew guide sleeve. 


frporaat! 
Spacer, 


fastattation: 

Mount gulde sleeve thal ol] groove {1) 
is aligned with ol] bore (2) In transmis- 
slon cas¢, or “up/down" marks on 
guide sleeve are aligned and arrow on 
face polnts lo middie of layshalt, 
Install guide sleeve and bolls with a 
sealant"*. 

Seallng surface and bolts musi be 
¢leaned thoroughly and drled ot oll. 
Tighlening torque*. 


* See Specifications 
** Source of Supply: HWE 


* 
~ 


93630 25 211 


63022 2t2 








AISPINIAD 


installation: 

Adjust any play lo 0 ... 0.09 mm (0 Io 
0.0035"). 

Oelermine thickness af spacer, 
Measure distance (A). 


Measure distance (8}. 


Example: 
A 3.0 mm (0.148") 
-~ B 2.6 mm (0.102") 


Oe ern ee ew em eee 


Spacer 0.4 mn (0.016"} 


2660/6 or 260 Sport Transmission: 


Jastaifation: 

Adjust any play to 0 ... 0.09 mim {0 to 
0.0035"). 

Determine thickness of spacer. 
Measure distance {A). 


Measure distance (B}, 
Example: . 

& 3.0 mm (0.11B"} 
— B 2.6 mm {0.102") 


Spacer 0,4 mm {0.016") 






63023219 


630 23220 





639 73221 
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2312503 REPLACING RADIAL OIL SEAL 
FOR INPUT SHAFT 
- Transmission Removed - 


Remove gue sleeve - see 23 11 622. 
Unscrew guide pipe. 

Installation; 

Install guide pipe and bolts with a surface 
sealing compound**. 

Sealing surface and bolts must be cleaned 
thoroughly and dried of oil. 

Tightening torque*. 


Important! 

Collar on Inskie surlace of flange. 

Drive out radial oi! ses! in direction of the 
guide pipe with Special Tool 24 1 0490, 


Drive In radial oi! seal with Special Tools 


23 1 220 and 00 5 500. 
Lubricate sealing lip of radial oll seal] with 
oll, 


* See Specifications 
** Source of Supply: HWB 


-173 


Tranamission 260 / 6 of 260 Sport: 
Ltt out radial oll seal, 








SIpiAr OFF 


— 86 Drive in radial oil seal with Special Tools 
eee 23 1 180 and 00 5 500. 

Open end faces up, 

Lubricate sealing lip with oil. 


230020. 


30 73021 
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2321503 REMOVING AND INSTALLING 
INPUT AND OUTPUT SHAFT 
ASSEMBLY 
— Transmission Removed — 


Remove transmission case front section — 
23 11013. 

Remove lockplate. 

Apply Special Tool 23 1 200. 


Hold output flange with Special Tool 23 0 020. 
Unscrew collar nut with Special Tool 23 1 210. 


Version with Integrated Vibration Damper: 


Hold output flange with Special Tool 23 1 320. 


Pull off output flange with Special Too! 
A271 18H 


Unscrew bolt (1), 
Remove holder {2}. 
Unserew bolt (3). 


Remove shaft with reverse gear and needle 
bearing. 





Pull out pin (4) for operating lever (5). 

Pull out selector rail (6). 

Remove operating lever (5). 

fastatiation: 

Install operating lever that notch faces up and 
in direction of selector rail. 


Engage 4th gear. 

Oriva in pin (7), while counterholding. 
important! 

Only drive in pin (7) far enough that selector 
shaft can be pulled back and out. 


Radial oi! seal (8) will also be pulled out. 
important! 

Rollers on selector shaft. 

installation: 

Replace radial oi! seal, 

Remove selector arm. 


Datach end plate. 

installation: 

Install end plate with sealing compound”"*. 
Sealing surface must be cleaned thoroughly and 
dried of oil. 

Remove end plate (9). 

installation: 

Replace end plate. 


** Source: HWB 
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Remove 3 springs and 3 balls, 
Note: 
Springs differ in length {see installation}, 


Drive out pin (10) in 3rd/4th gear selector 
fork. 

fastaffatron: 

Replace pin. 


Knock out 3rd/4th gear selector fork forward. 
important! : 
Lockpin (11) in selector fork, 


Engage 2nd and reverse gears by pushing 1st/ 


2nd and Sth/reverse gear selector rods forward. 





Press input shaft, putput shaft and layshaft out | 
of case rear section with Special Tool 23 1 050. 
important! 

To avoid damage on sealing surface, use a piece 
of wood, aluminum or timilar material batween 
claws and sealing surface. 


important! 

Be careful not to clamp selector rods and 
layshaft while pressing out parts, 

Layshaft must not tilt off in this step. 
fnstatiation: 

Check condition af all bearings, replacing if 
necessary. 


Installing: 

Install 3rd/4th gear selector fork and 1st/2nd 
as well as Sth/reverse gear selector rods with 
selector forks. 

Check thrust washer (1) (only tor 260/5), 


Remove all detent and locking balls from casa 
rear section. ; 

Install roller bearing with large dismeter facing 
out. 

Lubricate lockpins and locking levers with oil. 
Transmission 260/6: 

The radial oil seal for the output flange and the 
ball bearing inner race must be removed prior 
to installation of the input and output thafts. 
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Heat grooved ball bearing Inner race In 
rear case sectlon to about 80° C (175° 
F) with a hot alr blower. 

2nd and reverse gears are engaged. 
Install Input shaft, output shaft and 
layshaft In rear case section, 

Align shift rods. 


Pull Input shaft, output shaft and lay- 
shall Into rear case section with Special 
Tools 23 1 300 and 23 2 150. 


Important! 
‘Make sure shift rods and layshafl are 
nol clamped while pulling In. 


Note: 

Screw Special Tool 23 1 301 between 
both above mentioned special tools for 
the version with a longer output 
journal. 


260/6 Transmission: 

Install Input shaft and output shaft with 
3rd/4th gear shift forks and 1sV2nd and 
5th/reverse gear shift rods or layshaft 
In the rear case section. 

Heat bearing Inner race (1) lo about 80° 
C (175° F) with a hot alr blower and 
slide It on the oulput shaft, pressing 
on with Special Too! 23 1 160 If 
necessary. 








23.1370 


Drive In radial oll seal flush with 
Special Too! 23 1 370. 
Lubricate sealing lip with oll. 


Move shift rods Into neutral position. 
Push 3rd/4th gear shift rod through 
the shift forks. 

Place lockpin (1) in the shift rod with 
grease, 

Push In shift rod up to the bore. 
Opening on shift rod faces up.- 


Insert two locking balls with grease. 
Push In 3rd/4th gear shift rod up to the 
arrest. 


Arrest Assembly: 
1 Cap 

2 Spring 

3  Dentent ball 
4 Locking ball 
5 Lockpin 

6 Selector arm 
7 Lockpin 

8 Spring 

9 Locking lever 
10 Spring 


23-7 


Drive 6 x 26 mm pin into 3rd / 4th gear 
selector fork {counterhold). 


Install 3 locking balls and 3 springs. 
important! A 

Version with Different Length Springs: 
Install short spring (1) with relaxed length 
{A) = 15.9 mm (0,626) for Sthfrevarse 
gear selector rod. 








- 
ae 





: 4 May . y 
MEL Ff .630 23 276 
Install end cap after coating with sealing 


compound**, 
Install end cover with sealing compound**. 


é 
x 


te, 


630 23 232: 


Drive pin out-of selector arm. 





SA 
35 23042 . 


""Source: HWE ; ot 





eu © eyes in position with grease. 

Slide in selector shaft and install selector arm 
{1} at same time, 

important! 

Opening in selector shaft faces out. 


Drive in 6 x 26 mm pin (counterhold}. 


Lubricate sealing lip of radial oil seal with oil. 
Drive in radial oil seal with Special Tool 
23 1240, 


Install selector rail. 

Groove (1) in selector rail faces up, 

Install operating lever (S) with notch facing 
up and toward selector rail. 

Install pin (4). 


23-178 


Coat case rear section in area of reverse gear a Install output flange. 

shaft with sealing compound**. 230020 Install collar nut with a bolt cement**. 
Surface must be cleaned thoroughly and Apply Special Tool 23 1 200. 

dried of oil. Hold output flange with Special Tool 23 0 020. 


Tighten collar nut with Special Tool 23 1 210. 
Tightening torque’. 

Version with Integrated Vibration Damper: 
Hold output flange with Special Tool 23 1 320. 


23 1 210 wie 


~ 
f 


Install shaft with needle bearing and reverse Install lockplate. 


gear. 





ad 
63023 235) 


Mount shaft with bolt (3). 
Install bolt with a bolt cement’ *. 


Insert holder (2), press out and secure in this 
position. 


* See Specifications 


** Source: HWB ** Source: HWB 
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2321554 REPLACING OUTPUT SHAFT 
— Output Shaft Removed — 


Pull off input shaft (1), synchromesh ring [2} 
and needle bearing (3). 

Note: 

Synchronization: 

To avoid mixing up synchromesh rings, it 1s 
recommended to mark sypchromesh rings 
and corresponding gear wheels when disas: 
sembling the output shaft. 





630232738 


Pull off thrust washer (4), 5th gear (5), 
synchromesh ring (6) and needle bearing {7)- 





63023239 


Transmission 260/6: 
Pull ball bearing inner race {1} off of the 
output shaft with Special Tool 00 7 500. 


Transmission 260/6: 

Pull off 5th gear wheel and synchromesh ring. 
Take off thrust washer (2) and ball (3). 

Pull off needle bearing. 


630 23 29° 





Lift out circlip (8). 
Remove spacer (9). 
installation: 

Always replace circlip. 


fnsratffation: 
Adjust play between circlip and guide sleeve 
to 0,,, 0,03 mm [0 to 0.0035"). 


Press 2nd gear, bearing sleeve, 3rd gear, syn- 
chromesh ring and guiding sleeve with sliding 
sleeve off of output shaft with Special Tool 
23 2 080. 

Pressing off force’. 


Transmissions 260/6 and 260/5**: 
Note thrust washer {2} and ball (3) between 
2nd and 3rd gear wheels. 


* See Specifications 
** Since 7.85 


630232742 


63023242 | 
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important! 

Circlip (10) must be removed belora press- 
Ing off the first gear wheel. 

fastaliation; 

Always replace clirclip. 


Press off 1st gcar whoo! and guide as well 
a8 Operating sleeve with Special Tool 

23 1 490. 

Take off needle béaring. 

Prossing-off force*. 


important! 

Clirclip (11) musi be removed belore 
pressing of the reverse gear wheel. 
installation; » 

Always replace circlip.s 


Presa off guide aa well as operating sleeve 
and raverse gear wheel with Special Tool 
23 2 080, with tho botiom and facing the 
gear wheal. 

Take of needle bearing. 

Pressing-olt force’. 


* See Specifications 








6302324? 


630 23248 


630 23 240 
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Assembling: 

Nota: 

Check wear of synchramesh rings before 
sasombling (see 23 23 505). 

Inatall needle bearing, reverse goar wheel 
and synchromesh ring. 

Stide guide end operating sleeve on splines 
of the oulput shaft. 

Transmission 260/6 and 260/5** of 260 
Sport: 

Shouklerad end of operating alcove faces 
reverse gear wheel or, lor version wilh 4 
groove, 5th gear wheel, 


Press On quite sleeve to fit tight with 
Special Tool 23 1 290. 

Preasing-on faorce*. 

Important! 

Make sure tabs on synchromesh ring are 
Bligned with openings in the guide siceve 
whila pressing on. 


Move operaling sleeve In direction af 
reverse gear wheel. ; 

Adjust guide sleove to be without play with 
circlip (41). 

Cleclips are available from Paris in dilferent 
thicknesses between 1.7 and 2.0 mm {0.067 
ard 0.079}. 

Install circllp (11). 


Install needle bearing, 1st gear wheel and 
synchromesh ring, 

Slide guide and operating siceves on the 
splines of the outpul shaft. 

Transmission 260/6 and 260/5** or 260 
Sport: 

Shouldered end ol operating sleeve faces 
the ist gear wheel of, for version with 2 
grooves, 2nd gear wheel. 


* See Specifications 
** Since 5.85 


Heat bearing sleeve to about 60° C (175° F) 
with a hot sir blower and install on the 


output shaft. 


Press on guide sleeve to fit tight with 
Special Tool 23 1 290. 

Pressing-on force*. 

lmportant! 

Make sure tabs on synchromesh ring are 
aligned with openings In the guide sleeve 
while pressing on. 


Transmission 2660/6 and 260/5°* or 260 
Spor: 

Install ball (3) and thrust washer (2) with 
the opening facing bal! (3), 


Move operating sleeve in direction of the 
1s! gear wheel. 

Adjust guide sleeve to remove all play. 
Circlips are available trom Parts in different 
thicknesses between 1.7 and 2.0 mm (0.067 
and 0,079"). 
Install circlip (10). 






630 23252 


Transmission 2660/6 and 260 Sport: 

Heat bearing sleeve (4) without collar to 
about 60° C (175° F) with a hot air blower 
and install on the output shaft. 


Install needle bearing, synchromesh ring 
and 2nd gear wheel. 

Important! 

Collar tor bearing sleeve on the output 
shaft must protrude slightly. . 

It necessary, check whether circlip (10) 
seats correctly. 


63073253 e197 204 


** Since 7.85 





we 610 23255 


23 1290 


63023 237 
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Install needle bearing, 3rd gear wheel and 
synchromesh ring. 

Install guide and operating sleeve on 
splines with the long collar facing the vd 
gear wheel. 

266/5 since 6.85 or 260 Sport: 

Shouldered end of operating sleeves faces 
the 3rd gear wheel or, for version with 3 
gr,coves, the 4th gear wheel. 

260/6: 

Groove for shift fork Is off-center. 

Wide flat spol on opersling siceve faces the 
3d gear wheel. 


Press on guide siceve to fit tight with 
Special Tool 23 1 290. 
Important! 
Make aure that tabs on synchromesh ring 
are aligned with openings in the guide 
sleeve while pressing on. 
Install shim and cleclip. 

. Preasing-on force’. 


Pull of thrust washer (4), Sth gear wheel 
(5), synchromesh ring (6) and necdle 
bearing (7). 


Transmission 260/6: 


. Slide needle bearing on output shat. 


Insert ball (3). 

Install thrust washer (2) with opening facing 
the ball, 

Install synchromesh ring and Sth gear 
wheel. 


* See Specifications 





630 719946 


Transmission 2660/6: 

Heat ball bearing inner race to about 80° C 
(175° F) with a hot air blower and install on 
the output shaft. 

Important! 

The opening in the bearing Inner race must 
engage with the ball (turning lock). 


23-183 


Transmission 260/5; 


Note: 

Moditied synchronization since 5.85 with new gear wheels, synchromesh rings, 
guide and operating slecyes, guldes, balls and springs. 

Identification: grooves in operating sleeves (check Installed position). 
Operating sleeves are machined asymmetrically. 

Operating sleeve (1), marked with 2 grooves, Is Installed with shouldered end 
facing 1st gear wheel or grooves facing 2nd gear wheel. 

Operating sleeve (3), marked with 3 grooves, Is Installed with shouldered end 
facing 3rd gear wheel or grooves facing 4th gear wheel. 

Operating sleeve (5), marked with 1 groove, Is Installed with shouldered end 
facing reverse gear wheel or grooves facing Sth gear wheel. 





(3 ) a 5) 


630 23 312 


Identification of Synchromesh Alngs: 

To avold mixing up synchromesh rings amang each other, It Is Important to 
note the drawing number and tooth width. 

Synchromesh rifig (1) for tstreverse gears has stamped drawing no. 
041.8.0241.00 and narrow leeth. 

Synchromesh ring (2) for 2nd ... 51h gears has stamped drawing no. 
011.8.0161.00 and wide teeth. 





1 important! 
i Modified shift components cannot be used In transmissions manufactured 
before 5.85 (shifting problems). 
sao “sy 
7 an Me 
saw 4 


630 9) 305 
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Transmission 260/6; 


Note: 

Operallng sleeves are machined asymmetrically (check Installed position). 
Install operallng sleeve (1) for 1stnd gears, marked with 2 grooves, thal 
irooves face the 2nd gear wheel. 

Operating sleeve (3) for 3rd/4th gears, without grooves, groove for shifl fork Is 
oficenter. 

install operating sleeve that wide land (6) faces the 3rd gear wheel. 

install operating sleeve (5) tor 5threverse gears with one groove thal groove 
faces the Sth gear wheel. 





6230 23 313 


ideniitication of Synchromesh Rings: 

To avold mixing up synchromesh rings among each other, It Is Important to 
note the drawing number and tooth width. 

Synchromesh rings for isUreverse gears have engraved drawing no. 
0711.8.0241.10 and narrow teeth. . 
Synchromesh ring for 2nd, gear has engraved drawing no. 011.8.0161.2. 
Synchromesh ring for St}ygear has engraved drawing no. 011.8.0161.00, 
Synchromesh rings for 2nd ... 51h gears have wide teeth. 
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Layout of Gear Set and Bearings 


1 Circlip 

2 Spacer 

3 Spacer 

4 Bearing 

S Input shaft with 4th gear 
Synchromesh ring 
Needle bearing 


=— 
Cwuawa 
34 
a 
3 


11 Galt 

12 Spring 

13 Guide stcove 

14 Operating sleeve 
15 3rd gear 

16 Needle baaring 
4? Spacer 

18 Neadla bearing 
19 2nd gear 

20 Synchromesh ring 
21 Circlip 

22 Guide sleeve 

23 Synchromesh ring 
24 Operating sieeve 
25 1st gear 

26 Needle bearing 
2? Output shalt 
28 Reverse gear 

23 Synchromash ring 
30 Guide sleeve 

31 Cirelip 

32 Needle bearing 
33 Sth gear 

34 Bearing 

35 Spacer 

36 Spacer 

38 Output flange 
35 Collar nut 

40 Lockplate 

41 Circlip 

42 Spacer 

43 Bearing 

44 Layshaft 

45 Bearing 
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23 21 703 REPLACING BEARINGS OF 
ALL TRANSMISSION 
SHAFTS 
- Transmission Removed — 


Lift out cirelip (2). 
Remove shim (3). 


Remove Input/oulput shall assembly — 
see 23 21 503. 


A) Input Shaft, Layshatt In Front Case 
Section 


Input Shaft: ss eer ty 
Drive out grooved ball bearing with ; 61023 259 
Special Tools 23 1 480 and 00 5 500 ne 

— see 23 11013. 





Drive out bearing shell loward Inside 
with Special Tools 23 1 270 and 

Transmission 260/6: 00 5 500. 
Drive out double bearing with Special 


Tools 23 1 410 and 00 5 500. 


Transmission 260/6: 
ot, Heal front case section In area of the 
231470 bearing lo about 80° C (175° F) witha 
: hot alr blower. 


Yersion with O-ring: 
Litt out O-ring (4) with a feeler gage 
blade. 


installation: 

Replace O-ring. 

Install O-ring In groove and caat it with 
engine oil prior lo Installation of the 
bearing shell, 


important! 

Install bearings with rollers for gear 
wheel sel, driving In to flt tight with 

Spécial Tools 23 1 470 and 00 5 S00. 





Layshaft: 

Loosen circlip (1) with a single knock 
from Special Tool 23 1 270 used In 
conjunction with Special Tool 00 5 500. 





° Po ~ 
Neha 630 23258 





‘ 4 
61023 262 
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QOulput Shaft: 





- Roller. 


23-186 
8) Output Shaft, Layshaft In Rear Case 
‘ Section 
Unscrew bolt (1). 


Caution! 
Spring force. 


Remove spring (2). 

jastailation: 

Install boll with a bolt cement’’. 
Tightening torque*. 


install Special Tool 23 1 250 for 
removal of the selector arm, 


Unscrew socket head screw (3), 
instalation: 


Install screw with a boll cement’. 
Tightening torque’. 


Remove selector arm from above. 


important! 


* See Specifications 
“* Source of Supply: HWB 





Jastaliation: 

Insert selector arm with Special Too! 
23 1 250. 

Swing out selector arm with roller over 
locking lever (4). 


Move end of spring (3) over the ralsed 
point Into Installed position. 

Press down on the selector arm In this 
position (do not knock dawn). 

Install lhe socket head screw with @ 
bolt cement** and Ughten with correct 
torque* prior to removal of the special 
tool, 


Remove bearing holder (5). 


important! 

Do nol loosen bolt (6). 

Locking lever (7) remalns on the 
bearing holder. ° 


fnstallation: 
Check Installed position of locking 
lever (7) and thrust pin (8). 


* See Specifications 
** Source of Supply: HWB 
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Lit out radialoll seal. 
Drive out grooved ball bearing with 
Special Tools 23 1 120 and 00 5 500. 


important! 
Shim X. 


630 23 29H 







Determine thickness of shim X. 
Measure distance (A). 


AB mM __ 931280 






BY 


61093277) 
————— 


231300 


i a 
33 4020 


Measure distance (B). 


Example: 
A = 20.3 mm (0.799") 


X = 0.3 mm (0.012") thick shim 





Heal rear case secilon In area of the 
grooved ball bearing to about 80° C 
(175° F) with a hot alr blower. 

Install shim X. 

install grooved ball bearing. 


important? 

The grooved ball bearing Inner race 
has a protrusion which faces the gear 
wheel set. 

It necessary, drive In against the slop 
with Speclal Tool 23 1 470. 


Transmission 260/6: 

Split bearing Inner races: 

The bearing Inner race with an open- 
Ing for a ball (turning lock) must be 
Installed on the oulpul shaft - see 
“Replacing Oulput Shaft” in 23 21 554. 


Layshall: 
Insert the stronger end of Special Too! 
23 1 280 In the bearing shell. 


Apply Special Too! 33 4 020. 
Screw on Special Too! 23 1 300. 
Pull oul bearing shell. 


Drive In bearing shell with Special 
Tools 23 1 260 and 00 5 500. 


Determining Axial Play of Layshafl: Mount holder with dial gage. 
Install circiip (2). , Dial gage musi be applied on a tooth 
; aN = of the layshaft. 











NT 

@ ae 

| — A 
“ 

S630 23275 

Check axial play of the layshalt through 

the bore for the oll filler plug. 

Axlal play = 0.13 to 0,23 mm (0.005 to 

0.009"). , 

Correct, when necessary, by removing 

the bearing shell and installing a 


thicker shim, 


Install old shims. 

Drive In bearing shell to fit tight In 
front case seciion wilh Special Tools 
23 1 260 and 00 5 500. 


important! 
Oll groove must be aligned with 
_ groove In the case. 





Place layshelt with roller bearings In 
Ihe rear case section, 


Install gear wheel set. 

Delermine thickness of shim for input 
shaft. 

Install old shim and clrellp. 

Reduce play to 0 ... 0.09 mm (0 to 
0.0035"), 

Determine thickness of shim for the 
guide sleeve — see 23 11 623, 






36 373 096 





Install and mount front case section 
with two bolls opposite each other. 
Center front case section slightly with 
the dowel pins. 2 

Unscrew oil filler plug (1}. 


3023097 
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2323505 DISASSEMBLING AND 
ASSEMBLING COMPLETE 
SYNCHRONIZATION 
= Output Shalt Removed — 


Disassemble output shalt — see 23 21 554. 
Note: 

Only uss molybdenum coated synchzomesh 
rings for repairs. : 

Check distance*® between synchromesh ring 
and¢lutch, 

Moasuro in ores of stops. 

Nore: 

Tho synchromesh ring mutt be pressed on by 
screwing for measuretnents. 

Synchromesh rings must bear uniformly on 
the entire surface. 








Hl PE Abs 
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Disassemble synchronization, 

Thrust piece (1), spring (2) and ball (3}. 
fasratfation: 

Bore (4) in operating sleeve must ba 
aligned with ball (3). 


Install sik springs, thrust pieces and balts, 
fmporranti 

Shouldered end of thrust picem faces sliding 
sleeve. 

Place guide sleeve halfways in sliding sleeve, 
Push in balls far enough until quide sleeve can 
be pressed into sliding sleeve. 


* See Specifications 


Modified Synchronization Since §.85: 
Stiding sleeves with asymmetric splines. 
Thrust pieces (1), spring {2} and balls (3) in 
weaker version. ' 
fastaiiaton: 

Bevelled ends of thrust pieces faca the sliding 
sleeve. 

For the 3ret/4th gear guide slaave it is important 
to make sure that the bevelled end of sliding 
sleeve (marked with 3 grooves) faces tha lang 
collar {4} of the guide sleeve, 


Groove for selector fork it offcenter. 


Wide land (6) of sliding sleeve must face long 
collar 14) of the guide sleeve. 


Construction group 23 Manual transmission 


Getrag 280 Five speed sport transmission 


PETERS IOrh = III CIN gp evi shitsavonsesexaiencxesvvecisevasvwuqeiajurciceeseteensinentiexceuiadsassnien 23- 201 

SAUTE COUNPOMGIIS — MESATTUDNY CIMA | wwisccinsceccici cits contccnscccanse nena svencnindndasonensisncestenesscseies 23- 202 

2311006 Transmission case front and rear sections — remove and install / Seal ................eeee 23- 203 
622 Guide sleeve for clutch release — remove and install / S@al ........ eee cece e cece ee eeeeeeeeeee 23- 210 

23 12502 Radial oil seal for input shaft — replace ...................cccccccccsssssssseeeeeeereessesneeeeeseeeeeersesaeeeeees 23- 211 
23 12501 Input and output shaft assembly — remove and install ..............ceeeeccceeseeeesseeeteeeeeeeeeseeee 23- 212 
RB Ro ee roe 23- 215 

702 Bearings for all transmission Shafts — replace ............:cccssssssesssseseeesesssssssssersseeseessseees 23- 220 


23 23 504 Synchronisation — disassemble and assemble .......................cccccceeesseessseeeeeeeeeeeeeeeseeseeees 23- 224 
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ASSEMBLY DRAWING OB GETRAG 280 FIVE SPEED SPORT MANUAL TRANSMISSION 


7 Ovtput shaft 


6 input shaft 
8 Layshatt 


4 Fourth agar 
5 Frfth gear 


R Ravarse gear 


1 First gear 
2 Second gear 
3 Third gear 
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280/Sport Shift Components 


1 Selector rod - 1s¥2nd gear 7 Selector rod — reverse/Sth gear 
2 Selector fork — 3rd/4th gear 8 Lockpin 

3 Selector rod - 3rd/4th gear § Shift shatt 

4 Drive 10 Shift arm 

5 Selector fork — 1st2nd gear 11 Shitt rail 

6 Selector fork — reverse/5th gear 12 Reversing lever 


Continued In next column! 
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23 11 006 REMOVING AND INSTALLING Puncture through the middle of sealing 


OR SEALING FRONT AND cover (7). 
REAR CASE SECTIONS Pry out sealing cover (7) with a screw- 
: driver. 
Remove transmission — see 23 00 022 
In the Model Repair Manual. installation: 


Unscrew rubber mounts. Replace sealing cover. 






3? 73008 ta 
Mount Special Tool 23 0 030 on Special Take off sealing cover. 
fn, Tool 00 1 490, 
001490 : 3 Unscrew filler plug. important? 
: y Drain oil. Shim (8). 
Mount transmission on special lool. 
important! 
Use correct oll grade — see Operating 
M Fluids. 
Oll volume“. 
a 
5 63524030 
4 ani 5 Ke Remove gulde sleeve = see 23 11 622. Engage 4th gear. 
<Sy Lift oul snap ring (4). Unscrew bolt (9) while halding the 
. = Take off washer {5}. output flange with Special Tool 
- 23 0 020. 
installation: Take off washer (10), 
Always replace the snap ring. 
installation: 


Install bolt (9) with a boll cement”*, 


Unscrew sealing cover mounting bolts. Unscrew backup Iight swlich. 


LIft out cover (11). 
Pull out spring (12) and lockpin (13), 
Check the Installed pasition. 





* See Specifications : ati ** Source of Supply: HWB 
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Knock back cylindrical pins. 
Unscrew mounting bolts. 


Pull off case front section with Special 
“Tools 23 1 460 and 33 1 301. 


Fourth gear is engaged. 
Orive pin (14} out of selector shaft 
{counterhold}. 


Drive out selector shaft toward rear. 


Radial oil sea) (15) will also be pulled out, 
‘ Important! 


Needles on selectar shaft, 
Take off selector arm, 
Installation: 

Replace radial ail seal. 





Remaoyé end fap. 
Installation. 
Install end cap with sealing compound" *. 


Remove 3 springs. 
Remove plug 116), 
installasion 
Replace plug, 


Take out fourth gear. 
Deive pin (17) out of 3rd/4th gear selector 
rod (countarhold). 


Knack out 3rd/@th gear selector rod toward 
front, 

Imporiant? 

Lockpin (1B), 


** Sourca: HWB 


Pull off retainer (19) on shaft bolt for 
operating lover. 





—— ‘i Push up shaft bolt (20). 
amv aa 
: a 


Pull out selector rail (21) forward. 
Take off operating lever (22). 
Installation 

Mark on operating lever faces up. 


Unscrew bolt (23) for reverse gear shaft. 
Installation 
Install bolt with bolt coment" *. 





** Source: HiWB 


25.205 





Lift aut lockplate.- 

Apply Special Tool 23 1 200. 

Hold output flange with Special Tool 23 0 020. 
Unscrew collar nut with Special Tool 23 1 210. 


Pull off output flange with Special Tool 
33 1 150. 


Knack back dowel pins. 
Pull off case rear section with Special Tools 
23 1010 and 33 1301. 


Coat sealing surface with sealing compound" *. 
Toi surface cleaned thoroughly and dried 
of oil, 

Install roller bearing with small diameter of 
plastic cage facing up. 

Important! 

Shaft bolt {20} for operating lever must be 
installed and bearing inner race removed, by 
lifting out radial oil seal, before mounting case 
rear saction. 


** Source: HWB 
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Mount rear case section. 
Center 1st(2nd gear selector rod. 
Drive In dowel pins. 


Heat bearing Inner race {1) to about 80° 
C (175° F) with a hol alr blower and 
Install It on the output shaft, pressing 
Iton with Special Too! 23 1 160 when 
necessary. 


Version with Closed Bearing (1}: 
Install roller bearing (2) with the large 
dlameter end facing up. 

Hold rollers In position with grease, 
Coat the sealing surface with a sealing 
compound". 

Sealing surface must be thoroughly 
cleaned and dricd of oll. 


Heat ball bearing Inner race to about 
80° C (175° F) with a hot alr blower. 
Mount rear case section In horizontal 
position of the gear wheel sel. 

Allgn 1s2nd and 5th/reverse gear 
selector rods with the bores. 

Mount cover up to the transfer case, 
Turn the gear wheel set during this 
step to have roller bearing sllde [nto 
the layshatt. 

Orive In dowel pin. 


** Source of Supply: HWB 


i Bo 5500 


4 —— 23 1380 





635 7395 
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Drive In radial oll seal with Special 
Tools 23 1 380 and 00 § 500. 
Lubricate sealing I|p with oll. 


Mount the output flange. 

Install collar nul with a bolt cement"" 
Apply Special Tool 23 1 200. 

Hold output flange with Special Too! 
23 0 020 and tighten the collar nut with 
Speclal Tool 23 1 210. 

Tightening torque’. 


install lockplate. 


Install balt (23) for the reverse gear 
shaft with a bolt cement** and tighten 
with correct lorque*. 


* See Specifications 
** Source of Supply: HWB 


23-207 


Push 3rd/4th gear selector rod through 
the selector fork. 

instal] lockpin (18} In the selector rod 
with grease. : 

Push In selector rod up fo the bore. 
Opening In selector roditaces up. 














Install two locking balls with grease. 
Push In 3rd/4th gear selector rod up lo 
the arrest. 


Arrest Layout: 


End cap 
Spring 
Arresting ball 
Locking ball 
Lockpin 
Selector arm 
Lockpin 
Spring 
Locking lever 
Spring 


eovwononnson 


~ 





Drive 6 x 26 mm dowel pin Into the 
3rd/4th gear selector fork (counter- 
hold). 


Insert three arresting balls and three 
springs. 


important! 

Check length of spring. 
Untensioned length of 

springs (1) = 20 mm (0.787") anc 
spring (2) = 16mm (0.630"). 


Coat end cap with a sealing com- 


_ pound" and tighten with correct 


torque’. 
Install end cover (16) with a sealing 
compound**, 


Install shift rall (21). 

Push up shaft bolt (20) and Install the 
reversing lever (22) with the mark fac- 
Ing up and toward the shift rail. 


* See Specitications 
** Source of Supply: HWB 
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23-208 


Sel Input shatt upright. 

Push shaft bolt (20) In direction of the 
gear wheel set. a 

Install circlip (19) with Spectal Too! 

23 1:310. 


Hold the four rollers In postition with 
grease, 


Insert shift arm. 
Push In shift shaft. 


important! 
Opening In shift shatt faces shitt 
rail (21}. 


Drive [In 6 x 26 mm dowel pin 
{counterhold). 





Lubricate sealing lp of the radia! ofl 
seal with oll. 

Orive In radial oll seal with Special 
Too! 23 1 240. 


Coat sealing surface with a sealing 
compound". 


‘Sealing surface must be thoroughly 


cleaned and dried of oll. 

Heat bearing Inner race for Inpul shaft 
to about 80° C (175° F) with a hot alr 
blower. 

Mount front case section while pulling | 
out the Input shaft. 

Tighten front case section with correct 
torque*. 


Version with Closed Bearing: ~ 
Coat sealing surface with a sealing 
compound’, 

Sealing surface must be thoroughly 
cleaned and dried of oil, 

Heat ball bearing Inner race to about 
80° C (175° F) with a hot alr blower, 
Mount case as far a5 possible. 
Mount Special Tool 23 1 007 on the 
front case section. 

Press grooved ball bearing on the 
Input shaft or front case section on the 
gear wheel set with Special Tools 

23 1 000 and 23 1 O06. 


important! 

Apply Special Tools 23 1 006 (dowel 
pins) that the flattened ends face the 
Input shaft. : 


* See Specifications 
** Source of Supply: HWE 
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Install shim and cirellp. 

Reduce any play between the bearing 
Inner race and circlip to 0... 0.09 mm 
{0 to 0.0035"), 


Engage 4th gear. 

Install washer (10) and bolt (9). 
Install bolt with a boll cement'’. 
Tighten boll (9) with correct torque* 
while holding the output flange with 
Special Tool 23 0 020. 


Determine thickness of shim between 
the bearing outer race of the layshaflt 
and sealing cover, 

Measure distance (A) from bearing 
ouler race {o case opening for the 
mounting tabs. 


Measure wall thickness (B) of the 


sealing cover, measuring on the recess 


tor the mounting tab. 


Example: 


A 1.4 mm (0.055") 


0.5 mm (0.020") thick shim 


* See Specifications 
** Source of Supply: HWB 
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Hold shim of determined thickness in 
position with grease. 

Drive In sealing cover (7} to fit tight 
with Special Too! 33 4 020. 


important! 

Install sealing cover that recesses on 
the sealing cover are aligned with 
openings on the case, 


Tighten tabs with correct lorque*. 
Install bolts with a bolt cement**. 


Install lockpin (13), spring (12) and 
cover (11). 
Check Installed position of the lockpin. 


* See Specifications 
** Source of Supply: HWB 
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23 11 622 REMOVING AND INSTALLING 
GUIDE SLEEVE FOR 
CLUTCH RELEASE 
— Transmission Removed - 


Lift out spring (1) and remove release 
lever (2) with thrust bearing (3). 


installation: 

Fill lubricating groove N with Molykote 
Longterm 2. 

Coat guides F and bearings L with 
Molykote Longterm 2. 
Non-conformance could cause seizure 
of the release bearing on the guide 
sleeve. 


important! 
Use Microlube 261°* on version with a 
double-mass flywheel. 


Unscrew guide sleeve. 


important! 
Shims. 


installation: 

Mount guide sleeve that oll groove {1} 
Is allgned with oll bore (2) In transmis- 
slon case or arrow on face polnis lo 
middie of the layshaft. 

Install guide sleeve and bolls with a 
seallng compound”. 

Sealing surface and bolls must be 
cleaned thoroughly and dried of oll. 
Tightening torque*. 


* See Specifications 
** Source.ot Supply: HWB 
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installation: 

Ellminate any play. 

Max. axial preload on bearing outer 
race = 0.1 mm (0.004"). 

Determine thickness of shim. 
Measure distance (A). 


Measure distance (B). 


Example: 


A = 3.0mm (0.118") 


0.4 mm (0.016") thick shim 
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2312502 REPLACING RADIAL OIL SEAL 
FOR INPUT SHAFT 
—TRANSMISSION REMOVED— 


Remove guida sleeve 23 11 622. 
Lift out radial oil seal, 


Drive in radial oil seal with Special Tools 
23 1 180 and 00 5 500. 

Open end faces up. 

Lubricate sealing lip with oil, 


230080 
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2321501 REMOVING AND INSTALLING 
INPUT/QUTPUT SHAFT ASSY. 
—CASE FRONT AND REAR 
SECTIONS REMOVED - 


Clamp Special Tool 23 0 O80 in a vise. 
Take intermediate casa with gear sat off of 
Spacial Tool 23 0 030 and mount on 
Special Tool 23 0 080. 

Pull off Sth gear, 

Pulling off force", 





635 23083 
Caution! 
To avoid damaging the 3rd gear when pulling 
off Sth gear, make sure that play {S) is 
always provided between 3rd gear and 


layshaft. 
Push up output shaft if necessary. 





Take up intermediate case with gear set in 
Special Tool 23 0 030 again. 

Pull bearing inner race off of output shaft 
with Special Tools 23 1 100 and 00 7 500, 
Machine pulling hooks accordingly to fit 
in slots. ; 


* See Specifications 








Take off washer (1) and ball (2). 


Pull off Sth gear with synchromesh ring and 
split needle bearing. 


Remove circlip (3}. 
Installation 
Replace circlip. 


Pull off reverse gear with operating rod and 
quide sleeve, with Special Tool 23 1 050. 
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For the version with a pre-lensioncd Take shift rod wiih 1st/2nd gear shift fork 
perme eet on oe a ret ae and 3rd/4th gear shift fork off of ihe gear 
qu sleeve must pu olf of the oul- set assembly. 

put shaft with help of Special Toa! 23 2 230 
used together with Special Tool 00 7 500 
(Kukko}, 





645 23088 


Take guide sleave with shift fork and shift installation: 

rod, synchromesh ring, reverse gear and Insert Input shall, output shaft with 1$7/2nd 
needie bearing off of the output shat. gear shift rod and layshall into the interme- 
- diate case. 

important! 

installation: 

Shouldered end of operaling sleeve must 
face Ihe reverse gear, 


Version with Bearing Sleeve: 

Orive output shaft forward with tight 
knocks from a plastic hammer until the 
pulling-olf claws can be applied. 

Pull bearing sleeve (1) and thrust washer 
(2) off of the output shaft using Special 
Tool 23 1 050 (Kukko), 

Remove ball (3). 


Version with Bearing Sleeve: 

Insert ball (3) and push thrust washer (2) 
on, 

Heat bearing sleeve (1) lo about 80° C with 
a hot alr blower and push on to the output 
shaft. 


Pull Inpul shaft, output shait with 1st2nd 
gear shiit rod, 3rd/4th goar shift fork and 
layshaft out of the intermediate case. 


Install needle bearing, reverse gear and 
synchromesh ring on the output shatt, 
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Version with Tensloned Tooth Rings: 
Install needle bearing and reverse gear 
wheel. 

Push on Intermediate wheel (1) up to 
the tooth ring. 

Turn tooth ring on Intermediate wheel 
until the teeth of the Intermediate gear 
wheel and layshaft mesh. 


Push on Intermediate gear wheel In 
this position up to the tooth ring of the 
gear wheel. 

Turn tooth ring (2) on the gear wheel 
until the teeth of the gear wheel and 
Intermediate gear wheel (1) mesh. 
Mount Intermediate gear wheel against 
the bearing surface. 


Install guide sleeve with operating 
sleeve and selector rod with Sth/ 
reverse gear selector fork on the 
output shatt. 


important! 
Stepped end of the operating sleeve 
must face the reverse gear wheel. 


Drive on guide sleeve by applying light 
knocks with Special Tool 23 1 290. 


important! 
Tabs on synchromesh ring must be 
aligned with openings of gulde sleeve. 


23-214 
i 
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Move operating sleeve In direction of 
the reverse gear wheel. . 

Adjust guide sleeve free of play with 
circlip (3). 

Circlips are available from Parts In 
different thicknesses from 1,7 to 2.0 
mm (0.067 to 0.079"). 

Install circlip (3).. 


Install synchromesh ring and Sth gear 
wheel. 


Take transfer case with gear wheel set 
otf of Special Tool 23 0 030 and set up 
In a press. ‘ 

Lubricate pressing surface of the lay- 
shaft with oll. 

Heat Sth gear wheel uniformly to 150° C 
(300° F), checking temperature with a 
thermocolor crayon. 

install 5th gear wheel on the layshaft 
and press on to fit tight with Speciat 
Too! 23 1 430. 

Pressing-on force’. 


Important! 
Lift and turn the 5th gear wheel until 
the teeth mesh, 


* See Specifications 


23-2144 


Install split needle bearing. 
Insert ball (2) with grease. 
Push on washer (1). 


Note: 
A transmission with code OH does not 
have a ball, 


Installation: : 

Heat ball bearing Inner race to about 
80° C (175° F) with a hot alr blower and 
push It on the output shaft. 


Important! 
Turning lock: 

Opening on bearing Inner race must 
engage on ball. 

Draw IIne (1) to make Installation of the 
bearing race easier. 


Mount 3rd/4th gear selector fork. 
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23 21552 REPLACING OUTPUT SHAFT 
- Output Shaft Removed - 


Pull off Input shaft (1), synchromesh 
ring (2) and needle bearing (3). 


Note: 

To avold mixing up synchromesh rings 
while disassembling the output shatt, 
It ls recommended to mark synchro- 
mesh rings for pertinent gear wheels. 


Lift out circiip (4). 
Take off shim (5). 


Press off 3rd gear wheel with guide 
and operating sleeves with Special 
Tool 23 1 490. 

Take off needle bearing. 
Pressing-otf force’. 


Lift out circlip (6). 


Installation: 
Replace circlip. 


* See Specifications 
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Version with Bearing Sleeve: 

Press 2nd gear wheel with bearing 
sleeve (1) and thrust washer (2) off of 
the output shaft with Special Tool 

23 1 490. 


Take off ball (3), needle bearing and 
2nd gear synchromesh ring. 
Lift out circiip (4). 


Installation: 
Replace circlip. 


Press guide and operating sleeves for 
ist /2nd gears with 1st gear wheel off 
of the output shaft. 

Take off needle bearing. 


Press 2nd gear wheel, guide sleeve 
and 1st gear whee! off of the output 
shaft. 
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23-216 


Pull collar (7) off of the output shaft 
with Special Tool 00 7 500. 


Take off shim (X) and roller bearing (8). 


important! 

Determine thickness of shim (X) and 
circllp (6) before reinstalling the gear 
wheel set. 

Shims are available In thicknesses 
from 0.3 to 0.5 mm (0.012 to 0.020") 
and circlips from.1.7 to 1.9 mm (0.067 
to 0.075") from Parts. 


Delermine thickness of shim X. 
Measure distance (A) from collar of 
3rd/4th gear guide sleeve to bearing 
surface of 1st gear collar. 

For example: 128.3 mm (5.051"). 









635 23109 
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Assemble 1st gear collar, 1st/2nd gear 
guide sleeve and 2nd gear collar. 
Measure distance (B). 

For example: 93.1 mm (3.665"). 


Example: 
A 128.3 mm (5.051") 
35.2 mm (1,386") 
- @ = W7mmMi1.366") adjustment 
X = 0.5mm (0.020") thick shim 


Determine thickness of circlip (6). 
Install old circiip In groove. 

Measure distance (D) from bearing 
surface of ist gear collar to lower 
edge of circlip. 

Circilp must be pressed firmly In the 
groove while measuring. 

For example: 93.6 mm (3.685"). 


Measure thickness (E) of the circlip. 
For example: 1.3mm (0.075") 


Example: 
D = 93.4 mm (3.677") 


F = 953mm (3.752") 
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Install roller bearing (9) with the small 
diameter end of the plastic cage facing 
“S ; the collar, 

, x Tae rs 1 Install shim (X) of determined thick- 


4 ty ness. 
Heal collar (7) to about 80° C (175° F) 


: i : ; ‘i fh . 
‘. : 3. oy lg 
z : fe weal 2 
i a eS iihae 
y ane bie 35 nl 635 94013 
: ; with a hot alr blower. 
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ay : ie oone same a; 
a 635 23 112 635 23014 
i Install needle bearing, 1st gear wheel 
‘eaient and synchromesh ring on the outpul 
eispiel: shaft. 
ExBmpi:t mm 


+ B= 0. 30-7 mm (3.665") 
+ = isp Te 
&: 33,99:6'mm (3.685") 


= 2.589 mm (3.752") 
= = 23. + 
E_=1.7 ARBEIT Apek cleelip 
Install 1st/2nd gear gulde sleeve with 
the stepped end of the operating sleeve 
facing the 1st gear wheel, 

Version with Groove: 

Groove faces 2nd gear wheel. 

Press on guide sleeve to fit tight with 
Special Tool 23 1 290. 

Pressing-on force’. 


important! 

Make sure tabs on synchromesh ring 
are aligned with opening in guide 
sleeve while pressing on. 


* See Specifications 
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23-218 


Install circllp (4) If still avallable. 

Play of the guide sleeve must be 
eliminated with the circlip. 
Circlips are avallable trom Parts in 
ditferent thicknesses from 1.7 to 1.95 
mm (0.067 to 0.077"). 


Install synchromesh ring, needle bear- 
Ing and 2nd gear wheel. 


Heat collar (10) to about 80° C (175° F) 
with a hot alr blower and Install It on 
the output shaft, pressing It on to fit 
tight with Special Tool 23 1 290 when 
necessary. 

Turn the 2nd gear wheel to prevent 
selzure of the needle bearing. 


Install circlip (6) of determined thick- 
ness. 
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Install ball (3) and thrust washer (2). 
Heat bearing sleeve (1) to about 80° C 
(175° F) with a hot alr blower and 
Install It on the output shaft. 


Install needle bearing, 3rd gear wheel 
and synchromesh ring. 

Install 3rd/4th gear guide sleeve with 
the stepped end facing the 3rd gear 
wheel and press on with Special Tool 
23 1 440. 

Version with Groove: 

Groove faces the 4th gear wheel. 


Important! 

Tabs on the synchromesh ring must 
be aligned with openings In the guide 
sleeve. 


23-218a 


Install shim (5) and circlip [4}. 








B35 22108 

aS <M instattation: 

. “> Reduce play between tha circlip and g 
AS, sleeve to 0 .., 0.09 (0 ... 0.0035"). 
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4 Install needle bearing (3), synchromesh ring (2} 
ss and input shaft (1). 
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Layout of Gears and Bearings 


1 Circlip 


5 Driva shaft with 4th gear 
6 Synchromesh ring 
7 Needle bearing 
8 Circlip 
9 Spacer 
10 Guide sleeve 


14 Operating sleeve 
15 3rd gear wheel 
16 Needle bearing 
17 Circlip 

18 Spacer 

19 2nd gear wheel 
20 Needle bearing 
21 Operating sleeve 
22 Guide sloeva 

23 1st gear wheel 
24 Noodle bearing 
25 Spacer 


Spacer 
27 Output shaft 


23-219a 


Layout of Gaars and Bearings 


27 Output shaft 
28 Ball 

29 Needle bearing 
30 Reverse gear wheel 
31 Synchromesh ring 
32 Operating sleeve 
33 Guide sleeve 
34 Circlip 

35 Needle bearing 
36 5th gear wheel 
37 Thrust washer 
38 Ball bearing 
39 Output flange 
40 Collar nut 

41 Lockplate 

42 Bolt 

43 Washer 

44 Spacer 

45 Ball bearing 
46 4th gear wheel 
47 Circlip 

48 3rd gear wheel 
49 Layshaft | 
50 Roller bearing 
51 Sth gear wheel 
52 Roller bearing 
53 Needia bearing 
54 Reverse gear 
55 Shaft 

56 Washer 

57 Bolt 
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2321702 REPLACING BEARINGS OF ALL 
TRANSMISSION SHAFTS 
-TRANSMISSION REMOVED- 


Heat case front section in area of bearing to 
approx. 809 C (175° F) with a hot air blower. 
00 5 500 Drive in roller bearing with Spocial Toals 
23 1 480 and 00 5 500. 3 
Dotermine thickness of spacer between bearing 
outer race and sealing cover [see Z3 11 DOG). 





231480 
A} Input Shaft, Layshaft in Case Front Section: n 
Ramove case front and rear sections 23 11 006. 
Remove input/output shaft assy. 23 21 501. 
Drive out bearing with Special Tools 

23 1 180 and 00 5 500. 


Pull bearing inner race (1) off of layshaft with 
Special Tool 00 7 500. 

Caution! 

Bolt (2) must be screwed in tapped bore to 
avoid damage on threads. 


Heat case front section in area of bearing to 
approx, 80° C (175° F) with a hot air blower, 
Imporsancl 

Install bearing with rallers facing gear sat, 
driving in te fit tight with Special Tools 

23 1470 and 00 5 500 if nocassary. 


Heat new bearing inner race to approx. BD? C 
(175° F) with a hot air blower and install on 

layshaft, 

If necessary, drive on to fit tight with Special 
Tool 23 1 160, 


Layshaft: 
Drive out roller bearing with Special Tools 
23 1390 and 00 5 500. 
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. B) Output Shaft, Layshaft in Case Rear Section: 


Output Shatt: 

Unscrew bolt {1).! 

Caution! 

Spring forcay’ 

Remove spring {2}. 

Instaltation: 

Install bolt with bolt cement**. 


Install Special Tool 23 1 250 to remove the 
salector arm. 


Remove socket head screw (3), 
Installation: 

Install screw with bolt cement**, 
Tightening torqua’. 


Ramove selector arm from above. 
Important! 
Roller. 


” See Opecitications 
** Source: HWB 
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Installation: 

Insert selector arm with Special Tool 23 1 250. 
Swing out selector arm with roller above 
locking lever (4). 


Move end af spring (3) over boss into installed 
position, 

Push down (do not knack dawn) selector arm 
in this position. 

Mount selector arm with socket head screw 
before removing special taal. 

Install bolt with bolt camant**. 

Tightening torqua*. 


Remove bearing holder (5). 

Important! 

Don't unscrew bolt (6). 

Locking lever (7) remains on bearing holder. 


Installatean: 
Check installed position of locking lever (7) and 
thrust pin (8). 


* Ses Specifications 
“* Source: HWB 
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23-222 
Lift out radial oi seal, 


Drive out grooved ball bearing with Special 
Tools 23 1 120 and 00 5 500, 
important! 


Spacer (D). 


Determine thickness of spacer (D). 
Measure distance (A). 


Measure distance (B). 


Example: 
A 20,3 mm (0.799"") 
- 8 20.0 mm (0.787) 
12] 0.3 mm (0.012") spacer thickn, 


Heat case rear section in area of grooved ball 
bearing to approx. 80° C (175° F). 

Insert spacer (D). 

Install grooved ball bearing. 

If necessary, drive in bearing against stop with 
Special Too! 23 1 470. 


231280 
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Pull bearing inner race off of output shaft with 
Special Tools 23 1 100 and 00 7 500. 

Machine Special Tools 23 1 100 accordingly to 
fit in slots. 


Heat ball bearing inner race to approx. 80° C 
(175° F) with a hot air blower and install on 
output shaft. 

Important! 

Turning lock. 

Openingin bearing inner race must engage in 
ball, 

Draw line (1) to make installation of bearing 
race easier, 


Layshaft: 
Insert Special Tool 23 1 280 in bearing shell. 


Apply Special Tool 33 4 020. 
Screw on Special Tool 23 1 300. 
Pull out bearing shell. 
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23-223 


Drive In bearing shell with Special 
Tools 23 1 260 and 00 5 500. 


C) Output Shaft, Layshaft, Reverse 
Gear Wheel In Transfer Case 


Output Shaft: 

Check whether bearing outer race (1) 
can be reused. ; : 

The bearing outer race can be replaced 
only together with the complete trans- 
fer case. 

Replacing the roller bearing on the out- 
put shaft requires removal of the output 
shaft — see 23 21 552. 


The reverse gear wheel shaft must be 
removed for removal of the roller 
bearing of the layshaft. 

Press or drive out reverse gear wheel 
shaft (1). 
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Drive out (and In) roller bearing (2) 
with Special Tools 23 1 130 and 
00 5 500. 

The roller bearing must be flush. 


Mount reverse gear shaft (1) on the 
rear case section with bolt (3). 

Install needle bearing and reverse gear 
wheel. 


Take transfer case off of Special Too! 
23 0 030. 

Heat bore for reverse gear wheel shaft 
to about 80° C (175° F) with a hot air © 
blower. 

Place transfer case on reverse gear 
wheel shaft (1) and center the bores of 
the case bolts. 

Unscrew bolt (3) and take the transfer 
case off of the rear case section. 


Version with Two Roller Bearings In 
Transfer Case: 

Drive out (and In) both roller bearings 
with Special Tools 23 1 130 and 

00 5 500. 

The circlip must be removed for re- 
placement of the needle bearing for 
the reverse gear wheel. : 


23 23 504 DISASSEMBLING AND 
ASSEMBLING COMPLETE 
SYNCHRONIZATION 
- Outpuf Shaft Removed - 


Disassemble output shaft - see 

23 21 552. 

All synchromesh rings are Identical 
and have a molybdenum coat on the 
Inside. 

Check distance* between the synchro- 
mesh ring and clutch body. 

Measure In the area of the stops. 
Synchromesh rings should bear uni- 
formly all around on the entire surface. 


Disassemble synchronizer. 
Thrust plece (1) 

Spring (2) 

Ball (3) 


Installation: 
Install all springs, thrust pieces and 
balls. 


Important! 

Domed surface of thrust pieces (2) 
faces the shifting sleeve. 

Insert synchronizer In the operating 
sleeve half its distance. 

Press In balls so far that the synchro- 
nizer can be pressed iInjo the operating 
sleeve. 





* See Specifications 


Construction group 23 Manual transmission 


Five speed transmission — type GS5 D 310/4.20 Z (S5-31) 


PRANTL > DCMT CIN RUIN os sacs cn dasiaaania du cute decaa sn aa ated e oleae etme Redes nana unaaadntunecaumiabase 23- 400 

Front and rear case sections — layOut Grawing ..............ccssseeeeeeeeeseseeeseeeeeeeessesesseeeeeeeesessesees 23- 401 

IES Di CETTE — I ING se cscs nncapnnravepssanasenasansanssoasngianasannnsgecenase sucnansnagasniesAsansl 23- 402 

SOLO T CPM TPM IGRS == FON NNILIC CATIRUN RU cscs cccasits roc x tictaanicctescticuscaliscamaatpssigppiaenmas beveeereeumebdnanamascuvemieuv 23- 403 

2312505 Radial oil seal for input shaft — replace ................cccccccsssssscnnsessscccsensnssenccscsssssnsscnnssssssseens 23- 404 
23 21502 Input and output shaft assembly — remove and install .............:cccseceseeeeeeeessssseeseeeereeteeneanes 23- 405 
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23 23507 Synchronization — disassemble and ASSEMDIE ..............cccccceeeeecssssseeeeeeeessesssseeseeeeeeeseseaeas 23- 416 
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Cross Section Drawing View of Typo 
GS § 0 310/4.20 Z (S $31) Transmlsston 


First gear 
Secend goar 
Third gear 
Fourth gaar 
Reverso gear 
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Orewing ol Front and Rear Case Sections 


101 
102 
103 
104 
105 
106 
107 
103 
109 
110 
11t 
112 
113 


Front case section 
Guide tubs 
Radial oll seal 
Botts 

Dowel pin 

Piug 

Plain bearing 
Piatn bearing 
Shaft 

Plug 

Ball bearing 
Element 

Botts 

Ball bearing 
Plaln bearing 
Sleeves 

Plate 

Needle bearing 
Ball bearing 
Magnet 

Roar case secilon 
Cap 

Sleeve 

Ball sleeve 
Radial oll seal 
Bons 

Radial ol] seal 
Caver 


Drawing of Gears and Shatts 


201 Circtip 

202 Spacer 

203 input shaft 

204 Synchromesh ring 
301 Circlip 

302 5th gear 

303 Layshaft 
304 Needle bearing 
305 3rd gear. 

306 Synchromesh ring 
307 Thrust place 

308 Gall 


Spring 
310 Gulde sleeve 
311 Operating sleeve 
22 = Nesdie bearing 
313 4ih gear 
314 Thrust washer 
315 Washer 


Bolt 
401 Grooved ball bearing 
402 Circlip js 

403 Spacer 

404 Thrust plece 
405 Ball 

406 Spring 

407 Guide sleeve 
408 Operating sieave 
409 Synchromesh ring 
410 Reverse goar 
414 Boaring sieeve 
412 Washer 

413 1st gear 

414 Needle bearing 
415 Clirclip 

416 Spacer 

417 Inner race 

416 intermediate rin, 
419 

420 

424 

422 

423 

424 

425 

426 

501 

502 

503 

504 

505 

506 
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Outer race 
Gulde sleeve 
Operating sleeve 
2nd gear 

Needle bearing 
Output shatt 
Output tlange 
Collar nut 
Needle bearing 
Roverse goar 
Thrust washer 
-Reverse gear shaft 
Half-shell 

Bott 


23-403 


Drawing of Shift Elements 


624 
601 Sthvreverse gear shift arm 
Slide 
603 Boaring shaft 
604 1st(2nd gear shift arm 
605 Locking lever 
606 Shoulder shat 
6O7 9 Srd/4ih gear shift arm 


Spring 
610 Catch pin 
611 Circlip 
612 Plug 


Spring 
614 Locking pin 


624 ring 

625 Reversing lever 
Retainer 

Spring 





628 Catch pin 
629 Roller 


res 


630 Shift shatt 
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2312505 REPLACING RADIAL OIL SEAL 
FOR INPUT SHAFT 


Remove transmission - rofer to 23 00 023 
In Model Repair Manual, 

Lift out spring (1) and remove release lever 
(3) together with release bearing (2). 


Installation: 

Fill lubricating groove (N) with Molykote 
Longlerm 2. 

Coat guides (F) and bearings (L) wiih Moly- 
kote Longterm 2. 

Non-conformance could cause seizure of 
the release bearing on the guide sleeve. 


Unscrew guide tube, 


Remove radial oll seal, 

Locate and puncture bores (1 and 2) witha 
scriber. ’ 

Drive In radial oll saal to one side as far as 
stop. 

raid @ Sultable self-tapping screw Into 
tho opposite bore. 

Remove radial oll seal by pulling oul on 
the self-tapping screw (pliers). 








TET 





Lubricate sealing lip of radial oll seal with 
ATF, 

Apply Special Tool 23 2 380 on the Input 
shaft. 


Stide on radial oll seal (1) as lar as case. 


Pull off Special Too! 23 2 380. 

Drive In radial oll seal (1) tush with Speci- 
Bl Tool 23 2 340. 

Mount guide tube. 

Tightening torque’. 


* See Specifications 





23-405 


2321502 REMOVING AND INSTALLING 
INPUT AND OUTPUT SHAFT 
ASSEMBLY 


Remove transmission ~ refer to 23 00 023 
In Model Repair Manual. 

Unscrew drain plug. 

Drain oll. 

Screw Special Too! 23 0 100 Into drain plug 
bore and secure. ; 

Take up Special Tool 23 0 100 In Special 
Tool 00 1 490. . 


Litt out spring (1) and remove release lever 
(3) together with release bearing (2). 


Remove radial oll seal. 

Locate and puncture bores (1 and 2) with a 
scriber. 

Drive In radial oll seal to one side as far as 
stop. 

Screw a sultable sell-tapping screw into 
the opposite bore. 

Remove radial oll seal by pulling out on 
the self-tapping screw (pliers). 


Caution! 

Special Too! 23 2 380 must be used on the 
Input shaft to remove circilp (3) so that the 
Input shaft Is not damaged. ‘ 


LIft out circlip (3) and pull off over Special 
Tool 23 2 380. 
Take off spacer (4). 


installation: 
Replace circtip (3). 








Installation: | (or tees ; 
Fill lubricating groove (N) with Molykote a SR 

Longterm 2. i tes a Ag) 

Coal guides (F) and bearings (L) with Moly. = / - = A 
kote Longtenn 2. es ’ 
Non-conformance could cause selzure of O eS 


the release bearing on the guide sieeve. 


Unscrew gulde tube. 








Unscrew left bearing shalt bolt and reverse 
gear shatt bolt In the front case section. 





Unscrew reverse gear switch and right 
bearing shaft bolt In the front case section. 


_ iit 


LIf out circiip (1). 
Remove sealing cap (2), 


Remove loose spring (1) and thrust pin (2). 
Take off needle bearing (3). 











Lift out spring (3) and catch pin (4). Pull out shit shalt (4). 
important! 

Needles on shift shaft. 

Take off Sih/reverse gear shift arm up- 
wards. 





Unscrew case bolts. Remove two bearing shalts on the right- 


hand side. 








Pull off front caso section using Special Remove three bearing shafts on the lett- 
Tools 23 2 280 and 33 1 301. hand side. ; 
Installation: 
Bearings or elements of the bearing brac- 
kets could be damaged while pulling off 
the front case section, 

Always replace bearings or elements. 

















Remove complete locking lever (1). 
Remove spring (2) and thrust pin (3). 


Unscrew bolt (4). 
Remove reverse gear with needle bearings, 
thrust washor, shalt anf half-shell, 


Puncture through middle of sealing cap (5). 
Lever out sealing cap (5) with a screwdriver 
inserted Into the hole. 


Installation: 
Replace sealing cap. 


Engage a gear by hand. 

Hold output flange with Special Tool 
230020. 

Unscrew bolt (6). 


Important! 
Left-hand threads. 


Remove washer (7}. 
Take out engaged gear. 








Hold output flange with Special Tool 
23 0 020. 
Unscrew collar nut (1) wilh Special Too! 
23 2: 320. 


Pull off output flange using Special Tool 
33 1 150. 


Compress gear set ot Sth/reverse gear 
operating sleeve with layshatt. 
Use Special Tool 23 2 250. 


38 2372760 | 
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Apply Special Tool 23 2 370 on output 
shaft and layshatt, 

Apply Special Tool 23 1 050 on case seal- 
Ing surface and middle of Special Tool 
232370. - 


important! ; 

Use a piece of wood, plastic or similar on 
the sealing surfaces. 

Press out gear set and layshaft uniformly, 
Make sure that the gear set and layshaft 
do not clamp while pressing out. 


installation: 

The bearings or elements of Ihe bearing 
brackets could be damaged while pressing 
out the Input shatt and output shaft. 
Abways replace bearings or clements atter 
removal. 


Take out gear set with 1st/2nd and 3rd/4ih 
gear shift arms and layshaft. 





Replace bearings or elements for bearing 
brackets of the output shalvlayshalt (also 
refer to 23 21 705). 

Screw on elements (1 and 2). 


Installation: 
Install bolts with a boli cement’. 
Tightening torque’. , 


Lever out radial ol] seals (3 and 4) for the 
Output shaft and shift shalt, 


Compress the gear set at the Sth/reverse 
gear operating sleeve with the layshaft. 
Use Special Tool 23 2 250. 

Place 3rd/4th gear shit arm ‘with slide on 
the 3rd/4th gear operating sleeve. 

Have the shilt arm bear on the 3rd gear of 
the output shatt. 

Install shitt arm with lock (1) In direction of 
the left-hand side Input shatt. 














Installing: Place goar sot with shift arm In the rear 
Clean the case. case section. 3 
Orive out sealing caps (1 and 2) on the rear _ Place 1st2nd gear shift arm with slide in 
case section from Inside to outside using a EL. | the 1st/2nd gear operating sieeve. 
mandrel. we 

; SZ important! 
Installation: =F 


Mount the shift arm with lock (1) In direc- 
tlon of the left-hand side Input shatt, 


Wi 


Replace sealifig caps. 





ain aes * See Specifications 
—_. = 0") «Source of Supply: BMW Parts 
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Apply Special Tool 23 2 330 on the oulput 
shaft journal. 

Pull output shaft In to fil tight with Special 
Tool 23 2 330. 

Make sure that shift arms and layshaft are 
not canted while pulling in; align It neces- 


sary. 
Remove Special Tool 23 2 330. 


Center the 3rd/4th gear shift arm with the 
bore In the case by hand. 

Screw In bearing shatt (2) on lett and right 
sides separately by hand In this position 
and then tighten them. 

Tightening torque’. 


Lubricate sealing Ilp.of radial oll seal with 
oll. ; 

Drive In radial oll seal (3) for the outpul 
flange with Special Tool 23 2 300. 


Heat output Mange to about 80° C witha 
hot alr blower. 

Slide output flange on to the output shaft. 
If necessary, drive on to fit tight with Spe- 
clal Tool 23 1 160. 


* See Specifications 
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Install collar nut (1) with bolt cement** thal 
Its flat skie faces the output lange. 

Hold output flange with Special Tool 

230 020. 

Tighten collar nut with Special Too! 

23 2 320. 

Tightening torque". 


Heal ball bearing Inner race (2) for layshaft 
{0 about 80° C with a hot alr blower. 

Press on ball bearing Inner race (2) to fit 
tight with Special Too! 23 1 160; drive on 
with light knocks If necessary. 


Install washer (3) and bolt (4) with bolt 
cement**, 


Important! 
Bolt (4) has left-hand threads. 


Remove Special Too! 23 2 250 trom the 
gear set. 

Engage a gear. 

Hold output flange with Special Too! 
23 0020. 

Tighten bolt (4). 

Tightening torque’. 

Dlsengage the gear. 


" See Specifications 
** Source of Supply: BMW Parts 





23-410 


Insert and drive In sealing cap (1) flush 
with Special Tool 23 2 150, 


Coat halt-shell (2) In area of the bolt bore 
with a sealing compound’ and Install. 
Install shatt (3), thrust washer (4), needle 
bearing (5) and reverse gear (6) with 
shoulder (7) facing the case. 

Coat shoulder ol the bolt head with sealing 
compound", 

Install bor (8) with bolt cement", but do 
not lighten. 


Install Sth/reverse gear shit} arm and slide 
with catch (1) facing to the left In the Sihi 
reverse gear operallng sleeve, 


Gulde In locking lever (1) with long tongue 


(2) in the slot of the Sth/reverse gear shift 
arm. 


* See Speciticaiions 
** Source of Supply: BMW Paris 





Swing locking lever (1) towards the Inside 
amd In so doing attach It in the openings 
of the 1sU2nd and 3rd/4ih gear shift arms. 


Center locking lever (1) with the bares by 
hand. 

Install bearing shafts (2 and 3) on lett and 
right sides by hand and then tighten them. 
Tightening torque’. 

Check movement ol the locking lever, 
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Gulde In shift shaft (4) horizontally, 
Hold four needles In position with grease. 


Drive In radial oll seal (1) for the shift shalt 
whh Special Tool 23 2 260. 


* See Specilications 


23-411 


Hold the shift shaft In neutral position with 
Special Too! 23 2 270. 

Use a 8 mm bolt and cylindrical pin (2) 
from the shitt joint or a suttable mandrel 
for holding the shift shaft. 


Clean the front case section. 
Drive out sealing cap (3) for ihe caich pin’ 
from inside to outside using a punch. 


installation: 
Replace sealing cap. 


Replace bearings or elements for bearing 
brackets of the output shaft (also refer to 
28 21 705). 

Unserew elements (1). 


Installation: 
install bots with a boll cement’’. 
Tightening torque’. 


Place magnet (4) In the rear case section. 
Install needle bearing (5) with the small 


Hold the 5th/reverse gear shift arm In horl- 
zontal position with a plece of string to = 
make Installation easier. 


Mount the front case section as far as 
centering pins (1). 

Screw two 8 x 75 mm bolts Into the rear 
case Section opposite each other on the 
lett and right sides to center the case. 


Place Special Tool 23 2 293 (thrust ring) 
trom Special Tool 23 2 290 In the tront 
case section. : 


Apply Special Tool 23 2 290 on the Input 
shatt. 


t 


diameter end on the outside. Place supporting shells (1) on the Input 
shatt that the tapered sides face In. 
Note: } Unscrewing the spindle presses the front 


Coat needies with grease and press them Case section on to the Input shaft. 
In to avold canting of the needles when 
mounting the front case section. 

Clean and coat case sealing surfaces with 


a sealing compound"*. 


7 


See Specifications 
** Source of Supply: BMW Parts , 3423 158 
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23-412 


Press the front case section on only so far 
that the plece of string can still be removed 
after Installation of the right bearing shaft. 
Center Sth/reverse gear shift arm (1) with 
the bore and screw In the right bearing + 
shaft (2) by hand, but do not tighten. 
Remove plece Of string. 

Press on the front case section as far as 
stop. 


Remove complete Special Tool 23 2 290. 
Remove centering bolts from case. 

Bolt front case section to rear section. 
Tightening torque’. . 
Remove Special Tool 23 2 270 from shift 
shaft. 


Center Sth/reverse gear shift arm (1) with 
the bore and screw In the left bearing shatt 
(2) by hand. 

Tighten lett and right bearing shafts (2). 
Tightening torque’. 


install bearing shaft (3) for the locking 
lever, 

This requires turning the transmission uni! 
bore (4) In the locking lever Is aligned wiih 
the bore In the case. 

In this position screw In bearing shaft (3) 
by hand and then tighten: 

Tightening torque’. 


* See Specifications 
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Coat shoukjer of the bolt head with a seal- 
Ing compound**. 

Install bot (1) for the reverse gear shatt 
bolt with a bolt cement**. 

Tighten bolt bolts. 

Tightening torque’. 


Place catch pins (1 ... 3) with springs In 
the shift arms. 


Knock in sealing caps (5... 7) with Special 
Tool 23 2 360. 


Catch pin (8) and spring (9) 


Important! 
Check Installed position of catch pin (8). 
Roller must be horizontal. 


* See Specitications 
** Source of Supply: BMW Parts 
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Install sealing cap (1) In bore (2) with help 
of Special Tool 23 2 350 and push in as far 
as possible. 


Install clrclip (3) and press In as far os 
groove wih Special Tool 23 2 350. 
Check for correct sdallng of the circiip 
(visual Inspection). 

Install the reverse gear switch. 


Install spacer (4). 


Caution! 

Special Toal 23 2 380 musi ba used on the 
Input shaft while Installing circlip {3} to 
avold damaging the Input shaft. 

Slide clrclip (3) over Special Tool 23 2 380 
and Install It In the groove. 

The circiip must seal In the groove without 


play. 

Replace circlip with a circlip of correct 
Ihickness. 

Circtips are avallable In dilferent thickness- 
es in steps trom 2.2 to 2.6 mm. 








Lubricate sealing lp of the radial oll seal 
with ATF, 

Apply Spactal Tool 23 2 380 on tho Inpul 
$s 


hat. . 
Push on radial oll seal (1) 65 far as the 
case. 


Remove Special Tool 23 2 380. 

Drive in radial oll seal (1) flush with Special 
Too! 23 2 340. 

Mount guide tubs, 

Tightening torque’. 


" See Specitications 


2321705 REPLACING BEARINGS OF ALL Heat rear caso section In area of the ball 


TRANSMISSION SHAFTS bearing uniformly to about 80° C with a hot 
— Input and Output Shafts alr blower. 
Removed — Install ball bearings for output! shatt and 
layshatt. 
Rear Casa Section: Insert ball bearing for tho layshatt with the 
Unscrew bolts. shouldered end (1) facing in. 
Remove elements (1 and 2}. 





Lever oul radial oll seal for the outpul It necessary, drive In ball bearings to fit 


flange. tight. 
: Uso Special Tool 23 1 470 for the outpul 
fnstaliation: shaft and Special Tool 23 1 220 lor the 


Roplace radial oll seal. layshaft In conjunction with Special Tool 
00 5 500. 


Orlve out the ball bearing for the oulpul. Install elements. 





Gar) 
“1 


shaft toward the Inside, using Special Tool Install bolts with a bolt cement"* and 
231440, - tighten. 

Tightening torque". 
Layshalt: The Ard/4th gear has to be pressed off with 


Heat case In area of the ball bearing to 
aboul 80° C with a hol alr blower. 

Remove ball bearing (1) toward the Inside. 
Clean the rear case section to remove dirt. 


Special Tool 23 2 310 to be able to replace 
bearing Inner race (2). 

Removal — refer to “Replacing 3rd/4ih Gear 
Synchronization” In 23 23 507. 





* Soo Specifications 
** Source of Supply: BMW Paris 
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Bearings in Front Case Section 


Input shat: 
Unscrew bolts. 
Remove elemenis (1). 


Heal case In area of the ball bearing to 
about 80° C with a hot alr blower. 

Pull out ball bearing (2); If necossary drive 
it out from outside to Inside with help of 
Special Tool 23 1 440, 


Heat case In area of the ball bearing to 
about 80° C with a hot alr blower. 

Install ball bearing (2); If necessary drive it 
In to fit tight with Special Tool 23 1 470. 


Install elemenis (1). 

Install bolts with a bolt cement"* and 
tighten. : 

Tightening torque’. 


* See Specifications 
** - Source of Supply: BMW Pans 
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Layshalt: 
1 = bearing shell for needle bearing 


Place Special Too! 23 1 280 In bearing 
shell (1). 


Apply Special Too! 33 4 020, 
Screw on Special Tool 23 1 300. 
Pull bearing shell out. 


Installation: 

inser bearing shell (1) that Ihe slot In the 
bearing shell Is aligned with beads (2) 
(turning lock) In the case. 


Orive In bearing shell (1) with Special 
Tools 23 1 260 and 00 5 500. , 


' 
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2323507 DISASSEMBLING AND ASSEM- 
BLING COMPLETE SYNCHRO- 
NIZATION 


Remove input and output shaft assembly - 
$00 23 21 502. 

Pull off 1su2nd and gravtn gear shift arms, 
Remove Special Tool 232250. 


Pull off Input shalt (1), synchromesh ring 
(2) and needle bearing (3). 


Clamp gear set In a vise fitted with soft 
Jaws on the output shaft. 

Pull off the Sih’reverse gear operating 
sleeve, 


important! 
Loose thrust pleces, balls and springs. 


Remove circlip (4) and spacer (5). 


installation: 
Replace circlip (4). 


Move the 1st/2nd gear operating sleeve In 
direction of the 2nd gear. 

Place pressing-off liners on the 1st gear. 
Pross the guide sleeve, reverse gear with 
synchromesh ring, needle bearing and 
bearing sleeve, 1st gear and thrust washer 
off of the output shalt. 


416 
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Pull off the needle bearing, synchromesh 


. fing, Intermediate ring and outer race. 


Pull off Ihe 1sU2nd gear operating siceve. 


important! 
Loose thrust pleces, balls and springs. 


Lift out circtip (1). 
Take off spacer (2). 


Installation: 
Replace circlip (1). 


Place pressing-off liners on the 2nd gear. 
Press the guide sleeve, 2nd gear with syn- 
chromesh ring and needle bearing off of 
Ihe output shaft. 


Assembling Gear Set: 
Mount needie bearing and 2nd gear with 
the openings facing up. 








steal 
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23-417 


Install synchronization, 

consistingof: - 

inner race (1), intermediate ring (2) with 
dogs (3) In the openings of the 1st gear 
and synchromesh ring (4). 


Inspect the 2nd gear synchronization for 
woar. 

Measure distance X between the gear and’ 
synchromesh ring. 

In so doing press down uniformly on the 
synchromesh ring by hand. 

Specification: at least 0.9 mm. 

Actual new part distance: 1.1... 1.6 mm. 
When replacing, all three parts must be 
replaced at one time. 


Heat guide sleeve to about 80° C with a hot 
alr blower. 

Mount the guide sleeve with the long 
shoulder facing the 2nd gear. 

When mounting make sure that dogs (5) of 
the inner race are aligned with openings (6) 
in the gear. 

in addition dogs (7) on the synchromesh 
ting must engage In grooves (8) of the 
guide sleeve. : 


Press on guide sleeve to fil tight with 
Special Tool 23 1 290. 


| 











Install spacer (2). 

Insert circlip (1). 

The circlip must seat In the groove without 
play; If necessary replace spacer (1). 
Spacers are avaliable In different thick- 
nesses In steps from 1.8 to 2.05 mm, 


Place three thrust pleces (1) and three 
springs (2) in the opening of the guide 
sleeve. 


Mount the 1sU2nd gear operating sleeve 
with the flat side tacing up or the bevelled 
side facing the 2nd gear. 

The three set-back or opened teeth must 
polnt to the springs 


Tit thrust pleces (1) out of the operating 
sleeve separately far enough that balls (3) 
can be placed on the springs. 

Push In balls (3) and simultaneously press 
the thrust pleces Into the operating sieeve. 
Pull the operating sieeve upwards uniform- 
ly as far as the lock (neutral position). 
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23-418 


Inspect the 1st gear synchronization for 
wear. 


Measure distance X between the gear and 
synchromesh ring. 

In so doing press down uniformly on the 
synchromesh ring by hand. 
Specification: at least 0.9 mm. 

Actual new part distance: 1.1 ... 1.6 mm. 
When replacing, all three paris must be 
replaced at one time. ; 


Install synchromesh ring (1), Intermediate 
ring (2) and Inner race (3) with dogs (4) In 
openings (5) of the guide sleeve. 


Mount needle bearing. 
install the tst gear with grooves (6) facing 
ihe dogs (7). 


Heat thrust washer (9) and bearing sleeve 
(8) to about 80° C with a hot alr blower and 
Install {hen on the output shaft, pressing 
on If necessary. 

Use Special Tool 23 1 290 for thrust 


washer, 
Use Special Tool 33 1 342 for bearing 
sleeve. 











Inspect the reverse gear synchronization 
for wear. 

Measure distance X between the gear and 
synchromesh ring. 

In so doing press down uniformly on the 
synchromesh ring by hand. 

Specification: at least 0.5mm. 

Actual new part distance: 0.7 ... 1.15 mm. 


Mount the needle bearing and reverse gear. 


Place the reverse goar synchromesh ring 
on the reverse gear cone. 

Heat the Sth’/reverse gear guide sieeve to 
about 80° C with a hot alr blower and In- 
stall It on the output shaft with conical end 
(1) facing up; If necessary press on to fit 
light with Special Too! 33 1 342. 

Make sure that dogs (3) engage In opening 
(2). 


Install spacer (5) and circlip (4). 
Circlip (4) must seat In the groove without 
play; replace spacer If necessary. 
Spacers are available In ditférent thick- 
nesses In steps from 3.6 to 4.0 mm. 
Knock in the circlip slightly. 
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23-419 


Place three thrust pleces (1) and three 


springs (2) In ihe opening of the guide 
sleeve. 


Install the operating sleeve with shouldered 
end (1) facing the reverse gear. ~ 


Tit thrust pleces (1) out of the operating 
sleeve separately far enough that ball (3) 
can be placed on the springs. 

Press balls (3) in and simultaneously push 
Ihe thrust pleces Into the operating sleeve. 
Install the Sth gear synchromesh ring In 
Ihe operating sleeve. 

Pull the operating sleeve upwards uniform- 
ly as far as the lock (neutral position). 


Inspect the 5th gear synchronization for 
wear,, 

Moasure distance X between the gear and 
synchromesh ring. 

In so doing press down uniformly on the 
synchromesh ring. 

Specitication: at least 0.75 mm. 

Actual new part distance: 0.95 ... 135 mm. 





Install synchromesh ring. 
Install needle bearing and Input shaft with 
the 5th gear, 


Layshatft: 

Replace the 3rd/4th gear synchronization. 
Apply Special Tool 23 2 310 on the 3rd 
gear. 

Press bearing Inner race (1), thrust washer, 
4th gear with needle bearing, synchroniza- 
lion and 3rd gear with needle bearing off 
of the layshaft. 


Assembling: 

Inspect the 3rd/4th gear synchronization 
tor wear. 

Measure distance X between the gear and 
syhchromesh ring. 

In so dolng press down uniformly on the 
synchromesnh ring. 

Specification: at least 0.75 mm, 

Actual new part distance: 0.95 ... 1.35 mm. 


Install needle bearing and 41h gear. 
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23-420 


Pull the 3rd/4ih gear operating sleeve off 
of the guide siceve. 


important! 
Loose balls, springs and thrust pleces. 


Place the synchromash ring on the 3rd gear 
cone. 

Heat the 3rd/4th goar guide sieeve to about 
80° C with a hot alr blower. 

install the guide sieeve with long shoulder 
{1} facing the 3rd gear. 

When Installing make sure that dogs (2) 

are aligned with the openings In the guide 
sleeve, 


It necessary, press the guide sleeve on to 
fit (ight with halp of Special Tool 23 1 290. . 


Heal bearing Inner race (3) to about 80° C 
wih 3 hot alr blower and Install it on Ihe 


Il necessary, press It on to fit tight with 
help of Special Tool 33 1 342, 
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Insen three thrust pleces (1) and throe 
springs (2) Into the opening ol the guide 
sleeve. 


Install Ihe 3rd/4th gear operaling siceve 
with the shouldered end (3) facing up. 
The three set-back or opencd iccth musi 
point to the springs. 


Titt thrust pleces (1) out of the operating 
sleeve separately far enough that balls (3) 
can be placed on the springs. 

Press balls (3) In and simultancously push 
the thrust pleces Into the operating sleeve. 


Install synchromesh ring (4) In the open- 
ings ol ihe guide sleeve. 

Pull the operating sleeve upwards uniform- 
ly as far as the lock (neviral position). 





23-421 


install needle bearing and 4th gear. 


Important! 

Neodie bearings are selectod by the manu- 
facturers according to certaln tolerances 
and have a green color code. 

Do not mix up with other needle bearings. 


Heat thrust washer (2) and bearing Inner 
race (1) to about 80° C with a hot alr blower 
and Install on the layshaft with shoulder (3) 
facing down. 

if necessary, press them on to fil tight with 
help of Special Tool 23 1 160. 


Construction group 23 Manual transmission 


23 12 506 
23 21 505 

706 
23 23 508 


Five speed manual transmissions — type S5 D 200 G/ 250G 
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Cross Section Drawing ol Transmission 


Firsi gear 
Second gear 
Third gear 
Fourth gear 
Fifth goar 
Reverse gear 
input shatt 
Ouipul shalt 
Layshatt 
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Cross Section Drawing of Shitt Elements 


Reversing lever 
2 Sth/reverse gear shift fork 


3. Lock pin 
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23-452 


2312506 REPLACING RADIAL OIL SEAL 
FOR INPUT SHAFT 


Remove transmission — refer to 23 00 023 
In Model Repair Manual. 

Lit out spring (1) and remove release lever 
(3) together with release bearing (2). 


installation: 

Fill lubricating groove (N) with KlGber 
Microlube GL 261°". 

Coal guides (F) and bearings (L) with 
Kldber Microlube GL 261**. 
Non-conformance could cause seizure of 


Lubricate sealing lip of radial oll seal with 
ATF. 

Apply Special Tool 23 2 460 on the Input 
shalt. 

Stide on radial oil seal (1) as far as case. 


Pull off Special Tool 23 2 460. 

Drive in radial oll seal (1) flush with Special 
Tool 23 2 430. 

Use a plastic hammer to drive in seal. 
Mount guide tube. . 
Install bolts with bolt cement Loctite No, 


ihe release bearing on the guide sieeve. = HY, fi fo 4 ‘ 242. 
} of Tightening torque", 


* 


23.2430) \ 





Unscrew guide tube. 


Remove radial oll seal. _ 

Locate and puncture through bores (1 and 
2) with a scriber. 

Drive In radial oll seal to one side as far as 
Slop. 

Screw a sultable sell-lapping screw Into 
the opposite bore. 

Remove radial oll seal by pulling oul on 
the self-tapping screw (use pliers), 


° 
"* Source of Supply: BMW Parts 





* Seo Specilications 


23-453 


23 21505 REMOVING AND INSTALLING 
INPUT AND OUTPUT SHAFT 
ASSEMBLY 


Hold output flange with Special Tool 

23 0 020. 

Unscrew collar nut with Special Tool 
aS 23 1 210. 

Remove transmission — refer to 23 00 023 

in Model Repair Manual. 

Unscrew drain plug. 

Orain oll, 

Screw Special Tool 23 0 100 Into oil drain 

plug bore and secure. 

Take up Special Tool 23 0 100 In Special 

Tool 00 1 490. 


Lift out spring (1) and remove release lever 
(3) together with release bearing (2). 


Pull off output flange by hand. 
If too difficult, pull off output Mange with 
Special Tool 33 1 150. 





installation: Pull out radial oll seal with Special Too! 
Fill lubricating groove (N) with Klaber 00 5 010. 

Microlube GL 261°*. 

Coat guides (F) and bearings (L) with installation 


Kldber Microlube GL 261°". 
Non-conformance could cause seizure of 
ihe release bearing on the guide sleeve. 


Replace radial oll seal. 














Lift out lock plate (1). Unscrew end cover (1). 


Installation: 
Replace lock plate. 


"* Source of Supply: BMW Paris 





Remove springs (1) and pins (2). Unscrew bolt (1) and reverse gear switch 
2 


Lever out end cap (3). 


Remove arresting and locking balls (3) with Aemove spring (4) and catch pin (5). 
help of magnet (4), Z 
tnstafanan: 


Check Installed position. 


Unscrew reverse gear shaft mounting bolts 
(1 and 2), 


Position lock pin (1) In the middle. 
To hold In this position ihe second gear 
must be engaged by hand. 


Unscrew four bolts (1) from cover. Loosen transmission case boll 5. 

Orive oul two cylindrical pins (1) witha 
Important! mandrel. 
Pay atiention to insulators (2) under heads 


of bolls. 








Place gear assembly set and front case 
section on Special Tool 23 2 400. 


Remove transmission from Special Too! 
00 1 490 and turn transmission to have It 
standing upright. 

Mount Special Tool 23 1 141 on lower case 
section with help ol Special Tools 23 1 142 
and 23 1 143. 

Pull olf rear case section. 


Disengage second gear by hand (neutral). Unscrew gulde tube. 


Remove radial oll seal. 

Locate and puncture through bores (1 and 
2) with a scriber, 

Drive in radial oll seal to one side as far as 
stop. 

Screw a suitable sell-lapping screw Into 
the opposite bore. 2 

Remove radial oll seal by pulling out on 
the self-lapping screw (use pliers). 


Remove holder (1) and magnet (2). 


36 23 12 


Remove shaft pin (3) and reversing lever important! 

Special Tool 23 2 460 must be used on the 
Input shaft when removing circlip (3), In 
order lo avold damaging the Input shaft. 
Lift out first circtip (3) and pull off over 
Special Tool 23 2 460. 


(4). 
Take olf shift rall (6). 
Pull out shift shatt (5). 


Important! 
Rollers. 
instaliavon: 
Replace clrelip (3). 








Pull off Special Tool 23 2 460. 
Remove locking ring (4). 


important! 

Special Tool 23 2 460 must be used on the 
Input shaft when removing circlip (6), In 
order to avold damaging the Input shail. 
Lift oul second circlip (6) and secure to 
Special Too! 23 2 460. 

Pull Special Tool 23 2 460 with circlip (6) 
off of input shaft. 


Installation: 
Replace circtip (6). 


Litt out spacer (5). 


Apply Special Tool 23 1 141 on front trans- 
mission case section and secure on out- 
side wilh two bolts. 

Pull front case section olf of gear assembly 
set. 


Remove roller bearing (1). 
Remove reverse gear (3) and shaft (2). 





Take gear assembly set with shift rods (1) 
off of Special Tool 23 2 400, 


Jastaliation. 
Place complete gear assembly set with 
shift rods In Special Tool 23 2 400. 


Install reverse gear with collar (2) facing 
up and shaft with long end (1) in Special 
Tool 23 2 400 and secure wilh one bolt. 


important! 
Coat outside of short end (3) of reverse 
gear shalt with Loctite No, 574"*, 


Check axial play of Input shaft, 

Apply Special Tool 23 2 420 on input shalt. 
Install spacer (2) and new circlip (1) In 
groove. 

Measure axial play with a foeler gage blade. 
Axlal play = 0.04 mm. 

Spacer (2) Is available from Parts with 
thickness X of 2.3 to 2.65 mm. 


** Source of Supply: BMW Parts 








Align shift rods with each other. 

Heat bearing Inner race (1) of Input shatt In 
front case section to about 110... 120°C 
(with hot alr blower). , 

The healed lemperature must be reached 
precisely — check with a temperature 
tester*.~ 

Align shift rods with each other. 

insert roller bearing (2) after heating with 
viscous grease In the bearing sleeve that 
the large diameter end faces up. 


Mount front case section carelully. 
Fitth gear synchromesh ring could seize. 


Note! 

Afier assembling the complete transmission 
the fifth gear synchromesh ring can be 
loosened again by turning the Input or 
output shalt. 


Install spacer (5). 


Important! 

Special Tool 23 2 460 must be used on the 
Input shaft when Installing circlip (6), In 
order to avold damaging the Input shatt. 
Slide circlip (6) over Special Tool 23 2 460 
and Into the second groove. 


"* Source ol Supply: BMW Parts 





Insert locking ring (4). 


Important! 

Special Too! 23 2 460 must be used on the 
Input shaft when Installing circlip (3), In 
order to avoid damaging the Input shatt. 
Slide circlip (3) over Special Too! 23 2 460 
and Into the first groove. 


Lubricate sealing lip of radial oll seal with 
ATF. 

Slide on radial oll seal (1) over Special 
Tool 23 2 460 as far as case. 

Pull off Special Tool 23 2 460. 


Drive In radial oll seal (1) with Special Too! 
23 2 430, 
Use a plastic hammor for driving In. 


Mount guide tube. . 
peony bolts with bolt cement Loctite No, 
Tightening torque’. 


* See Specifications 
** Source of Supply: BMW Parts 





Mount reverse gear shalt on front case 
section. 

Install bolt (1) with bolt cement Loctite No. 
242"* and lighten. 

Tightening torque’. 

Loosen bolt (2) on Special Too! 23 2 400. 


Take front case section with gear assembly 
set off of Special Tool 23 2 400. 

Position front case section with gear 
assembly set upright. ; 


weer 
oy yi 
\ \\ \\ 
\\ \\ \ 


\ \\ 


Hold four rollers on the shift shalt with 
help of grease. 


Place shift shaft (1) in front case section. 
Install shitt rall (2) with opening facing up 
lowards case. 


* See Specifications 
** Source of Supply: BMW Parts 
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install reversing lever with large round sur- 
face (1) facing 1st/2nd gear shill rod (2). 
Ground surface must polnt towards case. 
Hold reversing lever In position with pin (3). 


Install lock pin (1) lubricated with grease In 
isv2nd gear shit rod (2) and secure in the 
middle. : 


Clean and coat case sealing surtaces with 
Loctite No. 574°". 

Mount holder (1) on 2nd gear of the lay- 
shatt with the straight end pointing towards 
the bearing. 

Special Tool 23 2 440 must be screwed In 
for later assembly work. 

Place magnet (2) in opening. 

Align shift rods with each other, 

Coat outside of reverse goar shaft (3) with 
Locilie No, 574°". 


Lin out ragiat oll seal for shift shat, 

Hoat bearing Inner race (1) and rear case 
section in area of bearing to 110 ... 120°C 
(with hof alr blower). 

The heated temperature must be reached 
precisely — check with a temperature 
tester. 


** Source of Supply: BMW Parts 





23-459 


Mounl rear case section as far as stop. 
Install three bolts with new seals. 
Remove Special Tool 23 2 440. 

Screw In fourth bolt with a new seal. 
Tighten all bolts. 

Tlahtenina toraue" 


Lightly secure front and rear case sections 


with two bolts located opposite each other. 


Take up transmission In Special Tools 
23 0 100 and 00 1 490 again. 


Brive in dowel pins {1). 
Screw in and tighten all case bolts. 
Tightening torque’. 


Loosen bolt (1) slightly, 

Install reverse gear shalt bolt (2) with bolt 
cement Loctite No. 242°°. 

Tighten bolts (1 and 2). 

Tightening torque’. 


* See Specitications 
** Source of Supply: BMW Parts 





Install radial oll seals for shift shaft and 
output shaft. 

Coat sealing lips with ATF. 

Drive In radial oll seal for output shaft with 
Special Tool 24 0 110 and radial oil seal for 
shift shalt with Special Tool 23 1 240. 

Use a plastic hammer for driving In. 


Heat output flange lo about 80° C (with hot 
alr blower) and Install on oulput shalt, 
driving on to fit light if necessary. 

Install collar nut (1) with bolt cement Loc- 
tite No. 242"". 

Hold output flange with Special Too! 

23 0 020. 

Tighten collar nut with Special Too! 

23 1 210. 

Tightening torque’. 


Install and secure lock plate. 


Install arresting and locking balls. 


1 = Locking ball 
2 = Arresting ball 
3 = Lock pin 


* See Specifications 
** Source of Supply: BMW Parts 


23-460 


Install springs (1) and dowel pins (2). 


Mount end cover (1). 

Install bolts with bolt cement Loctite No. 
242" and tighten, 

Tightening torque’. 


Install catch pin (1) and spring (2). 


Important! , 
Roller (3) must be horizontal in direction of 
shifting. 


‘Install bolt (1) with bolt cement Loctite No. 
242°* and tighten, 
Screw In reverse gear switch (2). 
Tightening torque’. 
Drive In end cap (3). 


* See Spacilications 
** Source ol Supply: BMW Pans 
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2321706 REPLACING BEARINGS OF ALL Layshaft Bearing: 
Po TRANSMISSION SHAFTS 
E. = Input and Output Shatts Clamp layshalt In a vise fitted with two 
Removed — soft jaws (3). 

Remove bolt (1). 

Rear Case Section — Output Shaft Bearing: 
important! 

Take up rear case section on Special Tools Left-hand threads. 

23 0 100 and 00 1 490. 
Remove washer (2). 
Take layshaft out of vise. 
Installation: 
Bolt (1) must be replaced. 

Unscrew holder (2). Pull ball bearing off of layshatt with 


Special Too! 00 7 500. 


Remove oll scraper plate (1) if installed. 
This requires screwing in the mounting 


instalation: bolt wihout washer again. 
Also secure oll scraper plate (1). 

Install bolts with bolt cement Loctite No. Imponant! 

242°°. Bolt has left-hand threads. 
Tightening torque’. 


Heal bearing inner race to about 60° C 

(with hot alr blower) and Install on layshatt; 
if necessary press It on with help of Special 
Tool 23 1 040. j 


Drive out output shatt bearing from outside 
to Inside with Special Tools 23 1 340 and 
00 5 500. 


Clamp layshatt in a vise fitted with two 
soft jaws (3) again to tighten bolt (1). 
install washer (2). 

Install new bolt (1) with bolt cement Loc- 
{ite No. 242"* and tighten. 

Tightening torque’. 


Heat rear case section In area of bearing 
for output shaft to about 80° C (with hol alr 
blower). gan: 
Install bearing, driving H In to fit tight with 
help of Special Tools 23 2 450 and 00 5 S00 
H necessary. 


* See Specifications 


* See Specilications 
“* Source of Supply: BMW Parts 


** Source of Supply: BMW Parts 
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Front Case Section - input Shalt Bearing: 


Remove selector arm (1). 

This Is done by unscrewing bolts (4 and 5) 
and then removing console (3), spring (2) 
and selector arm (1). 

Unscrew holder (6). 


Brive out bearing from Inside to outside 
with Special Tools 23 1 340 and 00 5 500, 


Heat front case section In area of bearing 
lo about 60° C (with hot alr blower). 

Install bearing; if necessary drive it in to fit 
light with help of Special Tools 23 1 470 
and 00 5 500. . 


Layshat Bearing: 
Place Special Tool 23 1 280 in bearing 


ehall /41 





Apply Special Too! 33 4 020. 
Screw on Special Too! 23 1 300. 
Pull out bearing shell. 


Installation: 

Install bearing shell (1) that slot in bearing 
shell |s aligned with ant-turning bead (2) 
In case. 


Drive In bearing shell (1) with Special Tools 
23 1 260 and 00 5 509. 


2 = Anti-turning bead (2) 


Install holder as follows. 
Push lock pin (2) towards outside with bolt 
1 


(1). 

Push lock pin (3) towards outside with 
screwdriver (4). 

Install holder and secure with bolts. 
Install bolis with bok cement Loctite No. 
242". 

Tightening torque’. 

Remove bolt (1). 


" See Specifications 
s"* Sourceol Supply: BMW Parts 


23-463 


Check installed position of pressure pins. 
Bevelled surfaces must point inwards 
towards each other. 


Install roller (1) with selector arm (2). 


Install spring (4) and sleove (1). 

_ Atlach short arm (K) ol spring on case and 
long arm (L) In groove of selector arm, 
Coat head of bolt (2) with Loctite No. 574°" 
on Inside, 


For easier installation (strong spring force) 
apply Special Tool 23 1 250 In selector arm 
and press sleeve (1) towards case. 

In this position Install bolt (2) with bolt ce- 
ment Loctite No. 242"* and tighten lightly. 
Tighten bolt (2) to final torque last. 
Tightening torque". 


* See Specitications 
** Source of Supply: BMW Parts 
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2323508 DISASSEMBLING AND ASSEM. SSAA Turn output shaft around so that oulput 
BLING COMPLETE SYNCHRO- i perseaces end faces up. 
NIZATION YP een 


‘EP 


Remove Input and output shalt assembly - 
refer to 23 21 505. 

Remove gear assembly set with shift rods 
from Special Tool 23 2 400. 


Pull off shit rods (1). 
Remove layshaft from gear assembly set. 


Pull off Input shaft, needle bearing (1) and 
5th gear synchromesh ring, 


For easier Installation, place outpul shall in 
Special Tool 23 2 400. 

Pull Sth/reverse gear operating slceve (2) 
off of guide sleeve, 


Important! 
Loose thrust pleces, balls and springs. 





Double Taper Synchronization: 

Pull 1st gear (1), needle bearing (2), syn- 
chromesh ring (3), conical ring (4),and fric- 
tion ring (5) off of output shaft. 


Single Taper Synchronization: 
Pull 1st gear (1), needle bearing (2) and 
synchromesh ring (3) off of output shaft. 


Litt out ciretip (1). 
Pull off ist(2nd gear operating sleeve (2). 


Important! : 
Loose thrust pieces, balls and springs. . 


Installation: 
Replace circlip (1). 


Press 2nd gear (2) and guide sleeve (1) off 
of oulput shaft. 
Pressing-off force*. 


Lift out circlip (1). 
i age ji installation: 
LE TAA MS Replace circlip. 
/ ie VA 


* See Specifications 





Using Special Tool 23 1 490, press reverse 
gear, synchromesh ring and guide sleeve 
{t) off of output shaft. 

Pressing-off force’. 


Inspect all synchronization components for 
wear prior to assembling the gear assembly 


sel. 

Also determine gap X belween synchro- 
mesh ring and concerned gears. 

Measure In area of stops. 

Press synchromesh ting uniformly in direc- 
tlon of the taper. 

Gaps* of dilferemt gears. 


Assembling Gear Assembly Set: 
Install needle bearing (1), reverse gear (3) 
and synchromesh ring (2). 


Note: 

Lightly lubricate bearing surfaces on needle 
bearing (1) and synchromesh ring (2) with 
ATF. 


Heat Sth/reverse gear guide sleeve (1) to 
about 120° C (with hot alr blower) and 
Install on output shalt; if necessary press 
- ak tight with help of Special Tool 

23 1 290. 


Important! 

Make sure that stops (2) engage in opaning 
of the guide siceve while pressing on. - 
Pressing-on force’. 


Install sultable circtip (1). 
Circlips are available from Parts In thick- 
nesses from 2.0 to 2.3 mm In steps of 0.05 


mm. 
Max, premissible axial play X = 0.04 mm. 


Place three thrust pleces (1) with bevels 
facing out and springs (2) In opening of 
guide sleeve. 


Mount operating sieeve (1) with idontilica- 
lon groove (2) facing reverse gear (3). 


Tilt thrust pleces (1) out of operating sleeve 
eeparately far enough that balls (3) can be 
placed on the springs. - 

Press balls (3) towards inside and simul- 
taneously press thrust pleces Into the 
operating sleeve. 

Place 5th gear synchromesh ring In the 
operating sleeve. 

Pull operating sleeve upwards uniformly * 
as far as lock (neutral position). 


iN —= X 
UWS 


* See Specifications 








23-466 


Turn output shaft around so that the output 
end faces up. 

Install needle bearing (1) and 2nd gear (2) 
on output shaft. 


Note: 
Lubricate bearing surfaces on needle bear- 
Ing with ATF. 


Double Taper Synchronization: 


important! 

The complete synchronization must be re- 
placed whon it is necessary to replace Ist! 
2nd gear synchronization. 

Install conical ring (2), frictian ring (3) and 
synchromesh ring (4) In such a manner - 
that tabs (5) of friction ring engage in 
opening (6) of 2nd gear (1). 

Tabs (8) on synchromesh ring (4) engage 
In opening (7). 


Heat 1st/2nd gear guide sleeve lo about 
120° C (with hot alr blower) and install on 
output shaft; Il necessary press on to {it 
{ight with help of Special Tool 23 1 290. 


Important! 
"Make sure that stops (1) engage In opening 


of the guide sleeve while pressing on. 
Pressing-on force’. 


Single Taper Synchronization; 
install synchromesh ring (1). 


* See Spocitications 


M23 216 





Single Taper Synchronization. 


Hoat 1sV2nd gear guide sleeve to about 
120° C (with hot alr blower). 

Install guide sleeve that stops (1) point 
towards opening (3) of guide sleeve (2). 
Press on guide sleeve (2) to fit tight with 
Special Tool 23 1 290. 

Mako sure that stops (1) engage In opening 
of the guide sleeve while pressing on. 
Pressing-on force*. 


Insert three thrust pleces (1) with bevel 
facing out and three springs (2) Into open- 
Ing of guide sieeve. 


Double Taper Synchronization. 
Install operating sleeve (1). 


Single Taper Synchronization: 


Install operating sleeve (1) with identitica- 
tlon groove (2) pointing towards 2nd gear. 
Tab (3) on operating sleeve faces center of 
opening (4) or teeth with grooves (5) to- 
wards opening (6) of slides. 


* See Specifications 


MH 23.216 


36 23 870 





Tit thrust pleces (1) out of operating sleeve 
separately far enough that balls (3) can be 
placed on the springs. 

Press balls (3) towards Inside and simul- 
taneously press thrust pleces Into the 
operating sleave. 


Place 1st gear synchromesh ring (1) Into 
openings of gulde siceve. _ 

Pull up operating sleeve uniformly as far 
8s lock (neutral position). 


Install sultable circlip (1). 
Circlips are available from Parts In thick- 


» hesses trom 2.0 to 2.3 mm In steps of 0.05 


mm. 
Max. permissible axial play X = 0.04 mm, 


Double Taper Synchronization: 


install needle bearing (5). 

Insert synchromesh ring (5), friction ring (4) 
and conical ring. 

Moun 1st gear. 


Important! 

Tab (3) must engage In opening (4) and tab 
(2) In opening (1). 

Lubricate bearing surfaces on needle bear- 
Ing and synchromesh ring with ATF. 





Single Taper Synchronization 


Install needle bearing (1). 
Install synchromesh ring (2) with tabs (3) 
facing the slides. 


Note: 
Lubricate bearing surfaces on needle bear- 
Ing and synchromesh ring with ATF. 


Install 1st gear (4). 


Install roller bearing (1), Sth gear synchro- 
mesh ring (2) and Input shaft on output 
shaft (3). 


Note: 
Lubricate bearing surfaces on needle bear- 
Ing and synchromesh ring with ATF. 


Litt Input and output shaft assembly olf of 
Special Tool 23 2 400 and lay aside. 


Layshan 


3rd/4th gear synchronization: 

Place layshaft In Special Tool 23 2 400 to 
install synchronization. 

Lift out circlip (1). 


instalation: 
Replace circlip (1). 


Take up layshaft In a press. 

Select bearing surface on constant gear as 
large as possible. 

Press constant gear off of layshaft. 
Pressing-otf force’. 


Remove locking ring (1) after unbending 

four tabs towards outside with a pliers. 

Remove support (2) (two paris) and thrust 
. washer (3). 


Inspect components of synchronization for 
wear prior to assembling. 

Measure gap X between synchromesh ring 
and concerned gears for this purpose. 


. Measure In area of stops. 
installation: Press synchromesh ring uniformly in direc- 
Replacing locking ring (1). tion of laper. 


Gap’ ol different gears. 


Sey 
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Remove 4th gear (1), synchromesh ring (2) 
and needle bearing (3). 


Pull off 3rd/4ih gear operating sieeve up- 


. wards. 


Important! 
Loose thrust pieces, balls and springs. 


Take up layshaft in a press. 

Press 3rd gear (1), guide sleeve (2) and 
bearing sleeve (3) off of layshatt. 
Pressing-off force". 


* See Specifications 





Install needle bearing (1), 3rd gear (3) and 
synchromesh ring (2). 


Note: 
Lubricate bearing surfaces on needle bear- 
Ing and synchromesh ring with ATF. 


Heat guide sleeves to about 120° C (with 
hot alr blower) and Install on layshatft. 
Install 3rd/4th gear guide siceve and press 
on to fit tight with help of Special Tool 

23 1 290. 


Imponan' ; 

Make sure that stops (1) engage in open- 
ing of guide sieeve while pressing on. 
Pressing-on force’. 


Heat bearing Inner race (1) to about 80° C 
(with hot air blower) and push on fo lay- 
shaft as far as stop. 


Install thrust washer (1) over splines as far 
as the bearing surtace. 


Place three thrust pleces (1) wilh bevel fac- 
* Ing out and three springs (2) in opening of 
guide sleeve. 


f: 
Rtas ee 


Ws 23 299 


Install support (two parts) with small dia- 
meter (1) pointing down In groove. 

The axial play must be adjusted after re- 
placing the support. 

Max. axial play = 0.04 mm. 

Supports are available {rdm Parts in thick- 
nesses from 2.9 to 3.15 mm in steps of 
0.05 mm. 


Install operating sleeve (1) with groove (2) 
pointing towards 3rd gear (3). 

Three ground out teoth (4) must point 
towards springs (5) or slides. 


ft 


Bia 
et 


3 Yj p x3 
gern hemes 
eae as REFS = OY 


ore 


Apply Special Too! 23 2 410 on layshatt. 
Clip in locking ring (1) with the four tabs In 
groove (3). ‘ 


Tilt thrust pieces (1) out of operating siceve 
separately far enough that balls (3) can be 
placed on the springs. Press balls (3) to- 
wards Inside and simultaneously press 
thrust pleces Into the operating sieeve. 
Place 3rd gear synchromesh ring in Ihe 
operating sleeve. 

Pull up operating sleeve uniformly as far 

as the lock (neutral position). 


Install needle bearing (1), synchromesh Heat constant gear to about 180° C (with 


ring (2) and 4th gear (3) on layshait. heating plate). 

(Check temperature with temperature 
Note: tester**. 
Lubricate bearing surfaces on needle bear- Place layshatt in a press. 


Ing and synchromesh ring with ATF. Install constant gear on layshaft and press 
on to fit tight with Special Too! 23 1 290. 


Pressing-on force’. 


* See Spécitications 
** Source of Supply: BMW Parts 
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install circlip (1). 


Assemble layshatt with input shaft and out- 
put shat, 

Install 3rd/4th gear shift rod (1), 1st'2nd 
gear shift rod (2) and Sthvreverse gear shitt 
rod (3). 
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733 24 063 

4 HP -22/24 Assembly Drawing 
1 Input 4 Clutch A 9 Planet gear sat 14 One-way clutch 
2 Converter lockup clutch 5 Clutch B 10 Planet gear set — 4th gear 15 One-way clutch 
3 Hydrodynamic torque converter 6 Clutch C 11 Cl 16 One-way clutch 

P = Impell 7 Clutch C 12 Clutch F 17 One-way clutch 

R = Stator 8 Clutch D 13 t 

T = Turb 






1 Gang 1 


? Gang 


3 Garg 


4 Gang 


RGang 





733 24 O62 


24-151 


4 HP -22/24 Power Flow Diagrams 


tst Gear 

Clutches 4 and 11 are engaged, 

Front planet gear carrier of gear set 9 supports 
on one-way clutch 15 during acceleration and 
is cancelled while coasting. 

Planet gear set 10 rotates as a block. 

in selector lever position 1 clutch 8 is also 
engaged in 1st gear, to have engine brake, 


2nd Gear 

Clutches 4, 6, 7 and 11 are angaged. 
One-way clutch 15 is cancellad. 

Hollow shaft is fixed with sun gear of planet 
gear set 9. 

Planet gear set 10 rotates as a block. 


3rd Gear 

Clutches 4, 5, 7 and 11 are engaged. 
One-way clutches 15 and 16 are cancelled. 
Planet gaar sats 9 and 10 rotate as a block at 
ratio of 1 ta 1. 


4th Gear 

Clutches 4, 5, 7 and 12 are engaged. 

One-way clutches 14, 15 and 16 are cancelled. 
Planet gear set 9 rotates as a block. 

Hollow shaft is fixed with sun gear of planet 
gear sot 10. 

Torque converter 3 is locked by clutch 2 as 
from a certain road speed. 


Reverse Gear 

Clutches 5, 8 and 11 ara engaged. 

Output shaft’s direction of rotation is reversed 
via tha held front planet gear carriar of gear 
sot 9. : 

Planet gear set 10 rotates as a block. 
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4 HP .22/24 Transmission Layout 


1 Input 

2 Output 

WK Converter lockup clutch 
A..F Clutches 

G...K One-way clutches 


rH 
mM 
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4 HP-22/H + EH Closed Shift Elements 
4 HP-24/EH | One-way Clutch Solenoid Valva*) 
WK = Converter lockup clutch 
RS = Reverse gear lock 
X ~~ = Activated clutches and brakes 

1X) = Depeénding.on operating state 
* = Only with EH 

= Activated solenoid valve 

0) = Depending on operating state 
/ = Solenoid valve without current 
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24 00 082 DISASSEMBLING AND AS- 
SEMBLING TRANSMISSION 


Remove transmission — see 24 00 022 
In Model Repalr Manual from 1985 
models on. 

Note: 

Stronger 4 HP-24 automatic transmis- 
sion Is Included In the following scope. 
4 HP-24 transmission Is mentioned 
when procedures are ditferent. 


. Torque converter Is removed. 


Mount transmission on Special Tool 
24 0 150 In Special Tool 00 1 490. 
Caution! 

Tighten bolts only finger tight to avold 
distorting the transmission case. 


A) Disassembling 


Unscrew oll sump. 

Unscrew oll filter screen. 

Unscrew Torx bolts with Special Tool 
00 2100, 


Unscrew valve body. 
Unscrew Tofx bolts with Special Tool 
00 2 100. 


Important! 

Only unscrew bolls with head size A = 
12 mm (0.472"). 

The socket for the transmission wire 
harness must be removed for the EH 
version, 


Lift out eight circlips. 
Remove elght springs. 


installation: 
Install long springs for the output. 


EH Transmission: J : 
Only three circlips afid three springs 


_ have to be removed for cylinder F 


(output end). 
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Pull out elght sealing sleeves with 
Special Tool 24 0 050. 


EH Transmission: 
Only remove three sealing sleeves for 
cylinder F (output end). 


Important! 

Lubricating oll supply for cylinder F 
gear set was Improved gradually since 
7.85. 

Circlip (2), spring (3) and sealing 
sleeve (4) must be removed at bore (1) 
additionally when assembling. 

Pull sealing sleeve (4) out of the bore 
with a M6 x 65 bolt. ; 

Cant bolt slightly for this purpose. 


Lift off lockplate. 

Use Special Too! 23 1 200 only for the 
version with a three-hole flange. 

Hold output flange with Special Tool 
23 0 020. 

Unscrew collar nut with Special Tool 
23 1 210. 

Pull off output flange. 


Unscrew transmission extension. 


Installation: 
Replace gasket. 


733 24054 





Pull off parking lock gear with regulator. 


24-156 


Loosen screw (1) enough with Special Tool 
00 2 100 that bracket (2) can be folded down. 


30 24 031 


Note: 

Check axial shim between output flange and 
parking lock gear, 

Version with Spacer (5): 

The parking lock gear must be pulled off 
with Special Tool 23 1 050. 


30 24 032 


Version with Transfer Box: 

Lift out and slide snap ring (1) forward. 
Installation: 

Replace snap ring. 








Pull bearing sleeve (2) off of the input shaft 
with Special Tool 00 8 500. 


Installation: 

Install snap ring (1) in groove of output shaft. 
Heat bearing sleeve (2) to approx. 80° C 
(175° F) with a hot air blower and slide it on 
to the output shaft against snap ring (1). 


Lift out circlip (3). 


Pull off parking lock gear with regulator. 





24-156a 


Place Special Tool 24 1010 on output shaft 
and secure with collar nut. 
Note: 
For version with spacer (5) a suitable pipe (6) 
must be used to take up the distance between 
case and special tool sleeve. 


Remove angled washer (1), axial bearing (2) 
and thrust washer (3). 





Unscrew Torx screws with Special Tool Remove input shaft with clutch A, 


00 2 100. - 





: é Sy ~ ‘ BX) 
= pales ~ — — far 
- - . 
pm | rax-fer 43 
Remove plate carrier (4) for clutch A with 


angled washer (5), axial bearing (6) and 
thrust washer (7). . 


Set transmission upright. 

Unscrew converter bell housing and transfer 
plate. 

Note: 

Only remove inner bolts of hole circle. 
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Remove snap ring (8) with help of two 
screwdrivers. 
fnstallation:; 
Replace snap ring (8). 


Pull out clutch 6 with two locally made hooks. 
fnstaflation: 
Lift clutch until resistance is noticed and 
push back again. 
Pull out clutch with one firm pull, 
This will also pull out support (9) and 
seal (10). 


Sketch for local manufacture of hooks. 
Dimensions in mm, 


Lift out snap ring (11). 
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Apply Special Tool 24 0 040 on intermediate 
shaft. 


Pull out entire set, 


Remove angled washer (12), axial bearing (13) 
and thrust washer (14). 


Position transmission case horizontally. 
Remove 4th gear clutch set. 
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B) Assembling: ; Insert snap ring (11). 
Install 4th gear clutch set. Remove Special Tool 24 0 040. 
Guide clutch set into transmission case that 4 - e 
oil feed bores are aligned with bores in case. & 
. i 


. 
} 
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240040 
GF as 
Bolt down clutch set with Special Tools Insert and press clutch B against stop. 


00 2 100 and 00 2 050, 
Tightening torque”. 









Set transmission upright. Install seal (10), support (9) and snap ring (8). 


Insert thrust washer (3), axial bearing (2) and 8 
angled washer (1) with collar facing up. =», Fa 
If necessary, use vaseline on shaft of clutch set. 


¢ 
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Place entire set in case, Insert plate carrier (4). 
Four oil feed bores must be aligned with bores Install thrust washer (7) and axial bearing (6). 
in case, <5, 
Springs (1 and 2} must be in center of cylinder WA - ‘ae 
groove, cy 

y ; ‘ 

Ba 
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B3a24 146 ea eee! Sgessaents 


* See Specifications : ° 
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on Paste angled washer (1) on cylinder A with Install converter bell housing and tighten all 
ae grease (vaseline). bolts. 
e Tightening torque*. 


Check axial play of input shaft. 

Mount Special Tool 24 0 010 to hold input shaft. 
Apply Special Tool 00 2 510 {dial gage). 

Check axial play by pulling input shaft. 
Specification: 0.2 to 0.4 mm (0.008 to 0.016"). 
If play deviates, take off converter bell housing 
again and replace thrust washer with a thicker 
or thinner one. 

Recheck axial play. 

Bolt down converter bell housing. 

Tightening torque*. 


Insert clutch A and move it back and forth 
until splines of plate carrier and plates mesh, 
Note: 

Clutch A is in correct installed position, when 
distance (B) between cylinder A and case 
sealing surface is approx, 8 mm (0.315"'). 

4 HP 24: 

Distance (8) = approx. 25mm (1"). 


Install angled washer {3} with collar facing up Remove Special Tool 24 1010. 


and axial bearing {2}. 


733 274 157 


Paste on gasket and thrust washer (1) with 
grease (vaseline), 


Lubricate O-ring (3) with ATF. 

Slide on parking lock gear with regulator. 
Note: 

Install shim between the regulator and output 
flange for version without a spacer. 





=o Me aa _ 
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Install 8 sealing sleeves. 

Press in sealing sleeves against the stop with a 
suitable mandrel. 

Be careful not to damage the sealing sleeves. 
EH Transmission: 

Only 3 sealing sleeves have to be installed at 
cylinder F (output end). 


important! 

Version with Spacer (5): 

Heat spacer (5) to about 80° C (175° F) with 
a hot air blower after mounting the parking 
lock gear and push spacer on to output shaft. 





Install parking lock pawl. Install 8 springs and 8 circlips. 

Connect return spring (1) in bore (2) of Important! 

parking lock paw/. Canes es tebe Longer springs must be installed to face cylinder 
F (output end). 

EH Transmission: 

Only 3 springs have to be installed on cylinder 

F (output end). 


Note: 

Version with Improved Lubrication on Cylinder 
F Gear Set: 

Install sealing sleeve (4) in bore (1) with the 
tab facing the oil bore. 

Press in sealing sleeve against the stop with a 
suitable mandrel. 

Install spring and circlip. 


Paste on gasket (4) with grease. 
Bolt on transmission extension. 
Tightening torque*. 


Mount valve body that selector valve can be 
connected in operating finger of pawl. 

This requires pulling throttle cable slightly, 
so that accelerator cam does not clamp on 
throttle pressure valve. 


Install output flange. 

Screw on collar nut with Hylomar $Q-32 M 
universal sealing compound. 

Apply Special Tool 23 1 200 only for the 
version with a three-hole flange. 

Hold output flange with Special Tool 
230020. 

Tighten collar nut with Special Tool 23 1 210. 
Tightening torque*. 

Install lockplate. 





* See Specifications 4 


Note: 
Also mount pulse transmitter on control unit. 
Engage tabs of holder (5) in grooves of plug. 


Screw in mounting bolts for valve body. 
important! 

Bolts differ in length. 

Bolts (1) — 65 mm long. 

Bolts (2) — 60 mm long. 


Align valve body with Special Too! 24 3 050. 
Distance between valve body case and throttle 
Pressure piston must be 11.5 mm (0.453"). 


Install O-ring (1) between valve body and oil 
filter screen. 

Install and bolt down oil filter screen, 
Tightening torque’. 

Check length of bolts. 

65 mm long 


Tighten valve body bolts with correct tighten- 
ing torque’. 

Tighten bolts with Special Tools 00 2 100 and 
00 2 050. 


Place magnets (1 and 2) in oi! sump. 
Install gasket (3). 





Install oil sump and tighten bolts with brackets. 
Tightening torque*. 

Important! Be 

Both brackets with straight, short legs must be 
mounted on straight side of oil sump. 


EH Transmission: 

Check O-ring (4), replacing if necessary. 
Insert socket with flat side facing out and 
bolt. 

Tightening torque*. 


-_ 
~ 
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* See Specifications * See Specifications 
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2412003 REPLACING RADIAL OIL SEAL 
FOR TORQUE CONVERTER 


Remove torque converter — see 24 40 003, 
Lift out radial oll seal. 


Lubricate sealing lip with ATF, 
Orive In radial oil seal to fit tight wiih 
Special Tool 24 0 0390. 


4 HP-24 Transmission: 

Orive In radial oll seal to fit tight with 
Special Tool 24 0 110. 

Special Tool 24 0 310 can also be used on 
4 HP-22 transmissions, 





ea a 1 
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important! 

Modified oll pump body since 
Transmission No. 

1 113 936 for 4 HP-22 or 

0 029 160 for 4 HP-24. 

Radial oll seal must be Installed 1.0 mm 
{0.039") deeper. 

Drive In radial oll seal to tit tight with 
Special Tools 24 0 110 and 240 111. 


3124055 U | 
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2416502 REPLACING TRANSFER PLATE 
— Transmission Removed — 


Remove torque converter 24 40 003. 

Mount transmission on Special Tool 24 0 150 
in Conjunction with an assembly stand. 
(important! 

Only screw in bolts finger tight to avoid case 
distortion, 


Unscrew converter bell housing and transfer 
plate, removing the inner bolts only and 
loosening the outer bolts for this purpose. 


Lift off converter bell housing. 

Installation: 

Thrust washer (1), needle cage and angled 
washer. 

Note: 

Axial play of input shaft can be adjusted with 
thrust washer (1). 

Replace gasket (2). 


Remove primary pump {see 24 31 002). 
Unscrew bolts. 
Lift converter bell housing off of transfer plate. 








{, 
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A transfer plate with venting valve (2) is used 
since Transmission No. 170 195. 

The venting valve provides faster clutch A 
Pressure dropping. 

Only use transfer plates with a venting valve 
for repairs. 

Transfer plate (3) without venting valve 
Transfer plate (4) with venting valve, 


Transfer plugs (5 ... 8). 
Check seals, replacing if necessary. 
Tightening torque". , 


Mount transfer plate on converter bell housing 
with the outer bolts which must be screwed in 
finger tight. 

Align bores for inner bolts. 

Install primary pump and check running with 
Special Tool 24 3 140. 


Mount converter bell housing and tighten all 
bolts to correct torque’. 

Check axial play of input shaft. 

Hold input shaft with Special Tool 24 0 010. 
Apply Special Tool 00 2 510 (dial gage). 
Check axial play by pulling input shaft. 
Specification: 0.2 to 0.4 mm (0.008 to 0.016"). 
If play deviates, remove converter bell housing 
again and install a thicker or thinner thrust 
washer. 

Recheck axial play. 

Tighten converter bell housing bolts. 
Tightening torque’. 

* See Specifications 
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2423022 REPLACING PLATE TYPE 


CLUTCHES AND BRAKES 


Disassernble transmission — see 24 00 080. 
fmportantt * 

When repairing clutch A, check the transfer 
plate for an installed ventilating valve — see 
24 16 502. 

If necessary, install s transfer plate with a 
ventilating valve, : 

Clutch A: 

Press out input shaft {1}, 

Check O-ring (2), replacing if necessary. 


Compress clutch set and remove snap ring 
(3). 
Remove plate carrier (4). 


Lift out plate set and diaphragm spring. 
4 HP 24: ‘ 

Without diaphragm spring. 

important! 

Note quantity of steel and lined plates. 


4 HP 24: 

Bend open lockplate {1}. * 

Press dawn on diaphragm spring with Special 
Toal 24 2 040. 

Lift out snap ring (2). 

fastallation: 

Replace and lock lockplate. 

Install diaphragm spring with curved surface 
facing up, 








FAIZ PAINS 





ray 7a16 








Press out clutch A piston with compressed air 
applied through oil bore. 


instatlation: 

Replace O-rings (5 and 6). 

Lubricate O-rings with a light coat of ATF to 
make installation easier, 


Installed Order of Plates: 

Insert noted quantity of removed steel and lined 
plates alternately, beginning with spring and 
steel plates. 

1 Spring plates 

2 Steel plates 1.8 mm (2.1 mm for 750 1} 

3 Lined plates 

4 Plate carrier 


BMW 745 i: 

Watch installed order of plates. 

1 Spring plates 

2 Steel plates 1.8 mm 

2a Adjusting plate 1,8 or 1.2 mm 

3 Lined plates 

important! 

Only use complete installation kit for repairs. 
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Place diaphragm spring in input shaft case with 
curved surface facing down. 

Insert plate set with plate carrier. 

Compress clutch set and insert snap ring. 


Clutch B: 

Remove snap ring {1). 

Remove steel and lined plates. 
important! 

Note quantity of steel and lined plates. 


Bend open lockplate {2}. 

Press down on diaphragm spring with Special 
Tool 24 2 030 and remove snap ring (3). 
fnstalfation: 

Replace and lock lockplate. 

Install diaphragm spring with curved surface 
facing up. 


Press out clutch B piston with compressed air 
apphed through oil bore. 
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fastatlation: 

Check O-rings (4 and 5), replacing if necessary. 
Lubricate O-rings with a light coat of ATF to 
make installation easier. 


Installed Order of Plates: 
Insert noted quantity of removed steel and 
lined plates alternately, beginning with a steel 
plate. 
1 Steel plates (1.8 mm) 

(2.1 mm for BMW 635 CSi, 735i, 7451, 750i) 
2 Lined plates 
3 End plate (4.5 mm) 

(3.0 mm for BMW 750 i) 
4 Housing 
important! 
Insert end plate with ground surface facing 
lined plate. 


Clutch C’ and C: 

To make this step sasrer, place complete set 

in 8 suitable pipe and clamp in a vise. 

Remove Special Tool 24 0 040. 

Lift off centering plate (5). 

Instatlation: 

Bevelled beads must engage in bevelled openings. 


Press down on diaphragm spring with Special 


Tool 24 2 030 and lift out split retaining ring 
{1). 

Installation: 

Insert diaphragm spring with curved surface 
facing up. 





a 
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Press out piston for clutch C’ with air 
pressure applied through the oll bore. 


installation: 

Check O-rings (2 and 3), replacing If 
necessary. 

Coat O-rings lightly with ATF to make 
installation easier. 


Remove all steel and lined plates. 


Note: 
Nolte number of steel and lined plates. 
Pull out one-way clutch (2). 


Press down disc spring with Special 
Tool 24 2 030 and lift out split retaining 
ring (2). 


Installation: 
install disc spring with curved surface 
facing up. 


Press out piston for clutch C with alr 
pressure applied through the oll bore. 


Installation: 

Check O-rings (3 and 4), replacing If 
necessary. 

Coat O-rings lightly with ATF to make 
installation easler, 
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Install one-way clutch. 


important! 
Bent tabs or the word “oben” (= top) 
must be visible. 


4 HP-24: 
Rivet heads must be on top. 


Installed Order: 

Install noted number of removed steel 
and lined plates alternately, beginning 
with a steel plate. 

5 Steel plates (1.8 mm) 


Important! 

Thickness of steel plates |s different 
for 635 CSI and 735 | cars (1.5 mm and 
2.1 mm). 

4 HP-24: 1.8 mm and 2.1 mm. 

2.1 mm for all plates since Transm. No, 
21 250. 

Thinner steel plate (1.5 mm) must be 
mounted on the piston end. 


6 Lined plates 
7 End plate (4.5 mm) 


Important! 

Install end plate that the middle tooth 
of a group of three teeth bears In the 
opening of the cylinder. 


Installed Order for C’: 

Install noted number of removed steel 
and lined plates alternately, beginning 
with a steel plate. 

5 Steel plates (1.8 mm) 

6 Lined plates 


Important! 

Thickness of steel plates Is different 
for 635 | and 735 | cars (1.5 mm and 
2.1 mm). Thinner steel plate (1.5 mm) 
must be mounted on the piston end. 
4 HP-24: 1.8 mm and 2.1 mm, 


6 ‘Lined plates 4 Press out clutch D piston with compressed air 
Important! applied through oil bore. 
External splines of steel plates must not be installation: 


Check O-rings (3 and 4), replacing if necessary. 
Lubricate O-rings with a light coat of ATF to 
make installation easrer. 


placed in bevelled openings of cylinder. 
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Clutch D: ©: Place planet plate with one-way clutch on hub 
Clutches C’ and C removed. of cylinder D. 

Lift clutch member with clutch D off of planet 
gear set. 


Installed Order of Plates: 
Insert noted quantity of removed steel and 
lined plates alternately, beginning with a steel 
plate. 
5 Steel plates (1.8 mm) 
12 mm for BMW 7451, 750; 
6 Lined plates 
7 End plate (1.2 mm) 
Insert clutch body with clutch D in planet 


gear set. 


Remove snap ring (1), 

Remove outer and lined plates. 
important! 

Note quantity of steel and lined plates. 





Press down on diaphragm spring With Special 
Tool 24 2 030 and lift out snap ring (2). 
Installation: 

Insert diaphragm spring with curved surface 
facing up. 
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Disassemble planet gear set. 
Remove support ring (1). 
—] installation: 
Mount support ring with fins facing down. 
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Take off planet gear set {2}. 


733 24 9700 


Pull out sun gear shaft (3). 


Remove axial bearing (4) and thrust washer (5). 
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Lift out snap ring (6). 


Remove hollow gear (7) and planet plate (8). 


Remove thrust washers (9) and axial bearing (10), 
Take off spacer (11) 


Lift out snap ring (12). 
Take off hollow gear (13). 


Lift off cylinder E on output shell. 


24-167 
Clutches E and F: 


Remove sun gear (1) and planet carrier (2). 
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Take off thrust washer (6), axial bearing (7) 
and steel/copper angled washer (8). 


Remove angled washer (3), axial bearing (4) 
and thrust washer (5) 

fostallation: 

Install angled washer (3) with collar facing 
Planet carrier. 


73394 20K 


Take off Special Tool 24 1010. lnsrallatron 
Mount cylinder E and turn until it rests on stop. 
Cylinder must rest on copper angled washer. 
When holding output shaft it must now be 
possible to turn cylinder E clockwise. 


It should lock in opposite direction. 
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Lift cylinder F off of cylinder E. Clutch F: 


Lift out snap ring (1). 





73324210 73324214 
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Remove plate set. 
important! 
Note quantity of steel and lined plates. 


Remove piston for clutch F, 

Press down on diaphragm spring with Special 
Tool 24 2 020 and lift out the split retaining 
ring (1). 

fastaffation: 

Insert diaphragm spring with curved surface 
facing up. 


Press out piston for clutch F with two suitable 
mandrels. 
installation: 


Check O-rings (2 and 3), raplacing if necessary. 


Lubricate O-rings with a light coat of ATF to 
make installation easier, 


Installed Order of Plates: 

Insert noted quantity of removed steel and 
lined plates alternately, Leginning with a steel 
plate. 

1 Steel plates (2.1 mm) 

2 Lined plates 

3 End plate (4.5 mm) 
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Clutch E: 
Lift out snap ring (1), 


Remove plate sat. 
important! 
Note quantity of steel and I:ned plates 


Remove piston for clutch E. 

Press down on diaphragm spring with Special 
Tool 24 2 020 and remove the split retaining 
ring (2). 

Installation 

Insert diaphragm spring with curved surface 
facing up. 


Lift off thrust plate (3), 

Press out clutch E piston with compressed ar 
applied through oi! bore. 

installation: 

Check O-rings (4 and 5), replacing if necessary. 
Lubricate O-rings with a light coat of ATF to 
make installation easier. 
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installed Order of Plates: Lift off plate carrier (3). 
Insert noted quantity of removed steel and . 
lined plates alternately, beginning with a stoel 
plate. 

1 Steel plates (1.5 mm) 

2 Lined plates 

3 End plate {4.5 mm) 
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4 HP - 22: 
Lift out snap ring (1). 
Lift off one-way clutch. 


Connect cylinders E and F by turning. 

Collar on output shaft will protrude by distance 
A = approx, 10 mm (0.394") when installed 
correctly, 

Apply Special Too! 24 1010. 

Install planet gear cerrier and sun gear 
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Removing One-way Clutch: Pull of press off one-way clutch, 
Lift out snap ring (1). 





733242275 


. 
73324228 
2 Press out output shaft (2). Press one-way clutch cage out of outer race 
caretully. 
Caution! 


Needles could pop out of cage. 





73334729 


24-170 


Installation: 
Place one-way clutch cage on outer race and 
align. ° 


Press in one-way clutch cage against stop and 
then turn until metal edge engages in holding 
groove of outer race. 








13324230 
3 Use plate carrier (3) to turn one-way clutch 
a ad outer race clockwise and mount race on 
CZ inner race. 
ee 


13394273) 


Clearance between one way clutch inner race 
and outer race should be at least 0.1 mm 
(0.004"") 
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2431002 REMOVING AND INSTALLING tnstatianen 
PRIMARY PUMP ; Primary pump, consisting of pump body (7), 
: hollow gear (8) and impeller (9), may only be 
Remove torque converter — see 24 40 003. replaced as an assembly. 


Take off converter bell housing with connect- Chack O-ring (10), replacing if necessary. 





ing plate. Importanrt 
Install hollow gear (8) and impeller (9) that 
punch marks face up. 
—ern 73974 10% 
fnstailavon Check radial play* between driven gear and 


Mount angled washer (1) with collar facing pump body, while turning gear 360°. 
needle bearing (2) on input shaft. 

Hold thrust washer (3) on converter bell 
housing with grease. 


Replace gasket (4). 





Unscrew primary pump on converter bell ; Check axial play* of both gears to face surface 
housing, with 8 precision depth micrometer. 


Loosen two bolts opposite each other by only 






several turns, - _ 
Loosen primary pump on converter bell ~~ 
housing with several light knocks. 7 + eee aa @ 

ba wr v ‘ 

Ww w - 
7 

ae <.. ~ 733 Dati 
Remove primary pump. @ a Check running of primary pump with Special 
Installation: Tool 24 3 140. 
Centering pin (5) must engage in bore (6). ‘a 


is 


~ ~ 


733 24 rial 





73324108 


* See Specifications 
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2440003 REMOVING AND INSTALLING 
TORQUE CONVERTER 


Remove transmission — see 24 00 022 in pert: 
nent model repair manus! microfiche beginn- 
ing with 1985 models. 

Pull torque converter out of primary pump 
carefully with Special Tool 24 4 000. 
Caution! 

Escaping ATF. 


fastallatran: 

Check torque converter for leaks with Special 
Tools 24 4 041, 24 4 043 and 24 4 062 or 

24 4 044 for 4 HP 24. 

Test pressure: 0.5 bar (7 psi). 

important! 

Always use Special Tool 24 4 043 to prevent 
injury. 


A torque converter must be replaced when 
bearing surface on converter shaft is damaged 











7IT P4116 





Turn slightly to guide openings on converter 
into primary pump carefully, using Special 
Tool 24 4 000. 

important! 

Be careful not to damage converter bearings 
and seal while guiding in, 

Converter is in its correct installed position, if 
drive ring is below case edge. 


Checking Installed Torque Converter: 

Engine and transmission oil must have 
operating temperature. 

Engine must produce full rated power. 

Start engine. 

Pull.on parking brake and operate trake pedal 
firmly. 

Move selector lever to D and press accelerator 
pedal to full throttle. 

Read stall speed* from tachometer. 


important! 
Never test stall speed longer than 10 seconds 
to prevent damage from excessive heat. 


Stall Speed Much Above Specified Value": 

a) Converter oil volume insufficient — 
correct oil level. 

b) Slip in clutches — check clutches. 


Stall Speed Much Below Specified Value*: 

a) Engine power insufficient — check engine 

b) Converter or pump defective —replace 
converter or check pump. 


Torque converters cannot be cleaned with 
conventional workshop equipment and must 
be replaced when a transmission had been 
defective or an oil filter screen torn. 
Converter identification®. 


* See Specifications 


11 Engine M10 


11 12 000 
101 
500 
591 
595 
600 
607 
719 
729 
11 14 100 
120 
141 
605 
11 21 000 
120 
501 
531 
571 
11 22 000 
051 
541 
11 24 521 
571 
11 25 000 
651 
11 31 000 
051 
061 
090 
601 
11 33 020 
031 
11 34 004 
509 
550 


11 40 000 
11 41 000 
151 
11 42 020 
021 
1151 000 
502 
11 52 000 
020 
11 53 000 


Cylinder head Cover— feMOve GU WISTAN ..ccscsnesssesssccsccscnscnsevesccececsosacssnnsauscusncuscvonsscucsocceses 


Cylinder head gasket — replace ............. 


PEER E RRR E EEE REESE RE EERE REE EES EET E EERO ERE EE ETT E SEER EE RRO E PEPE STEER REE 


Cylinder head — remove and install (engine rEMOVEM) ...........ccsccceeeeeeeeesssseeeeeeeeeessssseeeeees 


Valve guide — replace (valves removed) 


Valve guide — inspect for wear .............. 
Valve Quide — ream ........eccececsesseeeeeeeeres 


EEE ERR REE REET EERE ERROR E REESE ETRE TERROR EEE TEST ETRE EERE EE EEE ETRE EERE 


FEET EERE RRR EERE TEETER EERE EERE ETT E TERRE REE ETN S TEETER REE E PEPE STEERER REE 


FEE EERE EEE R eee MOE EET EEE EEO EEE HEHE EEE EEE HOHE ESSE EERE 


Valve seats and valves — machine (cylinder head disassembled) ..............cccccccceeseseeseeeees 
Cylinder head sealing surface — grind (cylinder head disassembled) ...............ceeeecessseeeeees 
Cylinder head — check for cracks in water test (cylinder head disassembled) .................0.. 


Timing case cover, upper — remove and 


BS e Ses is fork See a eee Die, Pete Wea 


Timing case cover, lower — remove and install/S@al oo... tte eee e esse eeeeeeeeseeseseeseeeee 
Radial oil seal in timing case Cover — replace ............ccccccceesccsssscsssseesetsesecesseseeeeneeteessseeeneens 
Radial oil seal in clutch end cover — replace (transmisSion reMOVED) ...........:cccceeeereeeeeeerees 


Crankshaft — remove and install ............ 


OUP EP EPCOS CC OSSSTECOEOOO COC ee eT ererer reesei errr eee eet) 


Pubes Ori comarca eat: — revive earned Weel ss scsci sci ccsssaaasaesecvecnasnoesassicacmsencuancneacvemadensereyees 
Crankshaft — replace (crankshaft reMOved) ...........:::ccceccesteeesstseseeeeeeeeeeserseesseeeeeereesseeeeseees 
Crankshaft main bearing shells — replace (engine disassembled) ...............ccccccceecessseeeeees 


Pilot bearing in crankshaft — replace ..... 
Flywheel — remove and install ............... 


POPES EEE TOC COSSSCEEOS Oe eee eee eee rere eee eee ee eee eee eee eee 


EEN REE E EET REE EERE EEE STEERER EERE EE ESTE TERRE ERE E EE EE EEA E EERE 


Drive plate for torque Converter — replace .o....... ccc ccsesseeeeeessseeesseneeeeeeeesseeseseenecereessseeenenees 


Starter gear ring — replace ................004 


POePErOert CCC SSeS CEECrOC CeCe Teac eeerrer re Tees eer errr eee ee eer rr iss 


Connecting rods — replace (pistONS reEMOVED) ............cccccceeeeesssssesseeeetesssnsseseeeeeetetsstsaaeeees 
Conrod bearing shells — replace (disassemble ENGINE) .............:sscceesressssessneeeeerrserneseees 


Piston — remove and install ..........0.000. 


OUP EEEE ECCT CSSSSTECOEOOOO CCC eeeT eerie eset e errr essere iT) 


Piston rings of one piston — replace (piston rEMOVEM) ...........:ccsssssreeeeresssssesseeeereesssrssesneee® 


Camshaft — remove and install .............. 
Timing chain — replace ............ssseeeeees 
Timing chain sprocket set — replace ...... 


PoeeEeO ECCS TC SSSSTECOCOOOO CCS eee eerie eee errr eee eer ir) 


FEE NEE RRRR EERE REESE C TREE E EE ESSE TEETER EERE NESTS ESTEE TERRE EEE ESSENSE REE 


FEET E ENTE ETE ROOT EERE EET E RETRO EEE E EET EEE EERE E EEE TEETH Ee 


Timing chain tensioner piston — remove and imStall 0.0.0.0... cece eee eeeeeecueeeeeeeeeseeueaaeere 
Tensioning rail / guide rail — replace (timing Chain reMOVed) ............ccccccsseeseeeeeeeeeeneeeeeees 


Rocker arm shafts — remove and install 


Rocker arms — replace .........ccssssscceeees 
Valve clearance — adjust .............:ceeee 


POePErOert CCC CSS EOerCeer eT Cee eee rrre rrr ete eee errr rrr eee e errr iss 


REE E eR EEE REET EEO E EERE EEE EES SESE ERROR EE EE ES EERE EERE EE EERE SESE SEER 


PoeeEPCEer eC SSeS STECCEOOOC Cee ee ee eEerrr ere ec eee Terrier eee eee errr iss) 


Valves — check for leaks (camshaft reMOved) 0.0.0.0... eee ceeeceeee sees eeseeseeeeeeseeeeseeeaeees 


Valves — remove and install (rocker arm 


Sp pk fe | a 
Engine oil pressure — check ...............6 
Oil pump — remove and install ............... 
Oil pump drive chain — replace .............. 


Bere NICD onic siconscsacesancsnaesbinssescnneisenseoneues 


EEE E EEE EERE Eee eR EEE EEE EEE EERE EEE EE EEE EEE EEE EE HEHE EEE RHEE EEE 
FENN RRRE EEE ENTER RRR REE EE EEE ESTEE EERE EEE ETS EO ERE E REE E EE ESET EERE 
FETTER EEE EET ETT T HORE EE ETE E TERETE REET TEETH EOE EEE T ETRE EERE 


POPPE EOOET OCC SSeS CEEEO OOO eee eee errr rrr Teeter rrr tees eer) 


Full flow oil filter — remove and install/Se@al s.cssicssc cccesccccs co cscesececackccweccdeSeedcene eda cccteeateeewcdv 


Full flow oil filter — replace .......... 
Water pump — remove and install .......... 
Water pump — overhaul ................::00000 
Fan — remove and install ......0....00000.. 
Fan coupling — replace ...........cccscccceeees 


Coolant thermostat — remove and install 


PoeeEC OE EO OC COOSSCECOL OOO COC ee eT ere rte reece ier eee eerie) 


POPP EP EEOC OCC SOSSTECOLOOO COC TCeSTCECCO CC eee eer rer eee reer tis) 


PUTTER E EEE ET TEETER REET ETT TTT T ETHER OEE E ETT T TEETER EERE EE EET ESTE TERE 


PoeeEUEE EEOC CCOSSTECOCOOC Cee eT erer er reece erie eerie) 


FETE EERE EEE EEE ERE EERE REE EEE STREETER EEE ETE TERE E REET PETE STEER TERE 


SERRE EERE eee ROE EE EET E EERE HEHE EEET EEE RHEE EEE EEE EEE EEE E EEE 


COOnnoank fF WWOWWD = = 
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M10 4 cylinders 
8 Gasoline 
18 Displacement (x 100) 
Carburetor 
L Jetronic 
A CSU Austraha/Switzerland/Sweden/USA 


re 





MIO0B 18 V BMW 316/518 
M1I0B 18L » BMW 318 1/518 
M10B 18LU * BMW 318: (Catalytic Converter) 


M 108 18LA/C’S © BMW 518: (Emission Control) 
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1172101 REPLACING CYLINDER HEAD 
GASKET 


1112000 REMOVING AND INSTALLING 
CYLINDER HEAD COVER 


Remove cylinder head 11 12 100 

Clean sealing surfaces on cylinder head and 
crankcase — use gasket remover®* and a hard 
wood scraper 

Check levelness with a standard steel ruler, 
grinding cylinder head sealing surface (see 
1112 719) if necessary 

installation 

Only use original cylinder head gaskets to 
quarantee precise matching of holes and 
openings for coolant 


Disconnect hose (8) 

Unscrew cylinder head cover 

imefatiatvor 

Tighten nuts and bolts in order of 1 7 
Tightening torque” 

Also screw on holder for ignition lead 
Check gasket, replacing if necessary 





A gasket with standard thickness may be 
mstalled on a reground cylinder head, or a 
gasket which «5 0.3 mm (0.012") thecker in 
order to avoid reduction in combustion 
chamber size 

Identification 

Stamped codes 

18/18E/20/20E 


Important’ 

Fill bores with a brush on type universal 
sealing compound / Three Bond Silicone 
1207** prior to wnstallatron of tuming case 
cover 





* See Specifications ** Source: HWB 
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1112500 REMOVING AND INSTALLING 
CYLINDER HEAD 
Engine Removed 


Disconnect hose (8) 

Remove cylinder head cover 

Installation 

Tighten nuts and bolts inorderof 1 7 
Also screw on holder for ignition lead 
Tightening torque* 

Check gasket, replacing if necessary 


Remove upper trming case cover — see 
11:14 100 

Remove distributor — see 12 11 060 
Turn crankshaft until cylinder mo. 115 at 
TOC - cast boss aligned with notch in 
pulley 


Remove piston for chain tensioner = see 
1131090 

Unscrew sprocket 

Cauton' 

Never turn engine after removing the timing 
chain 

instatianvon 

Position timing chain that the bore for the 
dowel pin faces down 

Tightening torque* 


installation 

Turn in the camshaft before mounting the 
cylinder head, so that notch in camshaft 
flange 1s aligned with cast boss on cylinder 
head 

Cylinder no. 1s at TOC 

Also install the timing chain in this position 


* See Specifications 








Unscrew cylinder heac bolts in order of 10 1 
and lift off the cylinder head 

risftallatrior 

Keep o:! out of cavities since otherwise bolts 
teghtened with the specified torque might not 
exert sufficeent pressure on the cylinder head 
In addition, the crankcase might be cracked 
Clean cylinder head bolts 

Lubricate threads and bearing surfaces of bolt 
heads with a light coaf of o1! 

Replace cylinder head gasket — see 11:12 101 


Tighten bolts in order of 1 10 in 3 steps* 
Adjust valve clearance — see 11 34 004 

Adjust ignition timing — see 12 11 004 

Adjust engine idle speed and CO level = see 

13 00 054 

Tighten cylinder head bolts to specified torque 
angle with Special Tool 11 2 110 regardless of 
the engine temperature in the 3rd step (cover of 
cylinder head removed again after running 
engine warm) 

Note 

Cylinder head 1s not tightened again after 
1,000 km (600 miles) 


* See Specifications 
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1112895 CHECKING VALVE GUIDE 
FOR WEAR 
Valve Removed 


To measure wear, insert a new valve that the 
end of the valve stem is flush with the valve 
guide 

Set up dial gage and measure tilt clearance 
Max permissible tilt clearance* 


REPLACING VALVE GUIDE 
Valves Removed 


1112591 


Drive out valve guide cold into the com 
bustion chamber with Special Tool 
111100 


Check bore (A) in cylinder head 

If permissible diameter® ts exceeded bore 
must be reamed out and an oversize” valve 
guide installed 


Heat’ cylinder head 

Drive in valve guide (3) from the camshaft 
end with Special Tool 117 1 160 

Bore in the special too! determines the 
amount of protrusion. * 

Ream out valve guide to specified inside 
diameter 


Machine valve seats — see 11 12 607 


* See Specifications 


———— 
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MACHINING VALVE SEATS 
AND VALVES 
Valves Removed 


1112607 


Valve must be replaced, if edge thickness A* 
15 less than specified 


Machine correction angles* to produce valve 
seat diameter M° and valve seat width B* 
after machining the valve seat angle* 

Grind in valves with grinding paste and check 
valves for leaks ~ see 1134509 








* See Specifications 
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1114120 REMOVING AND INSTALLING 
SEALING LOWER TIMING CASE 


i 

1114100 REMOVING AND INSTALLING 

SEALING UPPER TIMING CASE 7 > 

COVER 1 COVER 
Remove cylinder head cover 11 12 000 r) 2 Disconnect battery ground lead 
Unscrew bracket (1) / Remove upper timing case cover 11 14 100 
Unscrew timing case cl Disconnect wires on alternator 
Instatlation Unscrew bolt on crankcase 
Tighten bolts (2 and 3) finger tight * 

é 


Then tighten bolts (4 9) one after the other 
and finally bolts (2 and 3) 

Replace gasket and hold mew gasket in 
Position with grease 


important’ 111 O15 m1 On Unscrew alternator with console and tensioning 
Coat bores with a brush on type universal sealing 7) <a, { 1771014 bar 
compound | Three Bond Silicon 1207°* betore $ Ya 


) 
et 


eget OE. 


«a 
Pi 
aA, rp a 
—_ 110130 


installing the timing case cover 
If damaged. replace cylinder head gasket 





te 


¢t he All Cars with Power Steering 

Loosen drive belt 

Unscrew bracket (1) 

Pressure hoses remain connected 
installation 

Tighten drive belt and check tightness with 
Special Too! 115020 





Remove water pump 1151 000 

Remove crankshaft pulley 11 21 120 
Remove chain tensioner piston 17 31090 
Unscrew remaining timing case cover bolts 


** Source: HWB 


a 


One Prace Oil Pan 
Unscrew reinforcement plate 


Two Piece O01! Pan 
Unscrew reinforcement plate 
Remove oi! pan lower sectron 11 13.020 


Unscrew o1! pan bolts at front end 
Loosen all other o1! pan bolts 


Unscrew bolts (1 = 3) 
Loosen remaining of pan bolts 





Lift orf pan gasket off of timing case cover 
caretully with a knife 

If orl pan gasket 1 damaged, remove o:! pan 
1113000 


Take off timing case cover 

frasftariatron 

Coat mating surfaces between o:! pan and 
crankcase with a brush.on type universal 
s#aling compound / Three Bond Silicon 
1207°* 

important’ 

Take-up web for tensioning piston must 
extend into or! pocket 





** Source: HWB 


—— —— 34) 


1 OV 





One Piece Oi) Pan 
Unscrew reinforcement plate 


Unscrew front oil pan bolts 
Loosen all other of pan bolts 


11-6 


11 O24 





Two Piece O:! Pan 
Unscrew reinforcement plate 
Unscrew lower oi! pan section — 11 13.020 


Unscrew bolts (7... 3) 
Loosen all other o1! pan bolts 
instaviation 


Install bolts (1 3) with Loctite No. 270°* 


All Models 

Pry o1! pan gasket off of timing case cover 
carefully with a knife 

Remove oil pan — see 11 13.000 - if o1! pan 
gasket 1s damaged 


Remove timing case cover 

installation 

Coat mating surfaces between oi! pan and 
crankcase with a brush-on universal sealing 
compound (Three Bond Silicope 1207°*) 
important! 

Take-up for tensioning piston must be located 
in the o:! pocket 


** Source’ HWB 





1114141 REPLACING RADIAL OIL SEAL 
IN TIMING CASE COVER 


Remove crankshaft pulley —- 1121 120 
Lift out radial on! seal with a screwdriver 


Lubricate sealing lip of radial o1! seal with ov! 
Press in radial ov! seal flush with Special 
Tools 11.1273 and 111271 





11 1 260 


1114605 REPLACING RADIAL OIL SEAL 
IN CLUTCH END COVER 
- Transmission Removed 


Remove flywheel — 11 22 000 

Drain engine orl 

Loosen oi pan bolts 

Pry off gasket carefully with a knife in area of 

end cover/oil pan joint 

Unscrew end cover 

Press ractal ol seal out of end cover 

Installation 

Replace gasket 

if ot! pan gasket was damaged, remove o:! pan 
1113000 


Apply a coat of brush on universal sealing 
compound / Three Bond Silicone 1207°* on 
end cover/orl pan joint 

Use Special Tool 11 2 213 to avoid damaging 
the radial ov! seal 


Press in radial oil seal with Special Tools 

11 1 260 and 00 5 500 

In contradiction to the standard seal which had 
been installed flush, install the new radial ov! 
seal with approx. 1 to 2 mm (0.039 to 0.079") 
offset toward the inside 

Lubricate sealing lip with ol 


** Source HWB 





00 1490 
- 
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11217000 REMOVING AND INSTALLING 
CRANKSHAFT 


Remove engine 11 00 050 

Unscrew engine mounts 

Mount crankcase in assembly stand 00 1490 
with Spec! Too! 110 100 


Remove clutch 21 21 000 

Remove cylinder head 11 12 100 
Remove timing chain 11.31 051 
Remove o:! pump 11 41 000 

Check axtal play* before removing the 
crankshaft 

Max. Permissible Play Exceeded 


Check or replace thrust bearing 


Remove fiywheel 11 22 000 

Unscrew end cover 

yaet 

Replace gasket 

Use Special Too! 11 2 213 to avoid damage on 
the radial ov! seal 

Cut off gasket on o1! pan sealeng surface 


* See Specifications 





Unscrew conrod bearing caps 

fristairatior 

Replace conrod bearing shells and check conrod 
bearing play, see 1124571 

Paw numbers (0 99) must be the same on 
connecting rods and caps 

Tightening torque 


Unscrew crankshalt bearing caps and Witt out 
crankshatt 


Bearing cap no 1 14 on sprocket end 

Install bearing shells and check bearing play 
see 11 21531 

installation 

Measure axial play after installing crankshaft 
loosen thrust bearing no 3 again 

Center thrust bearing by applying knocks from 
a plastic hammer on front and rear ends of the 
crankshaft 

Tighten thrust bearing to specifications 

Check axral play’ 


If crankcase 1s replaced, clean ov! and water 
bores again thoroughly to remove casting sand 


* See Specifications 
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1121120 REMOVING AND INSTALLING 
PULLEY ON CRANKSHAFT 


Detach reinforcement plate 


Hold flywheel with Special Tool 11 2 100 


Unscrew nut on pulley 
Pull off pulley 
fosfalanvion 


Tightening torque * 


installation 
Check that woodruff key (1) +s positioned 
correctly 


* See Specifications 
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11 21 501 REPLACING CRANKSHAFT 
Crankshaft Removed 


A replacement crankshalt is supplied 
complete with corresponding bearing 
shells for main and Cconrod bearings 


Crankshaft is surtace treated and may 
only be reground in the factory 


Reground crankshatts are marked with 
Stripes of paint 


Conrod Bearing Journal (A) 
1 paint stripe Size 1° 
2 paint stripes Size 2° 


Main Bearing Journal (B) 
1 paint stripe Size 1 
2 paint stripes Size 2° 


Transferring Sprocket 

Lift out woodruff key (1) 

Pull off sprocket with Special Too! 
11 2000 

Heal sprocket to max. 200 C (390 F) 
for installation 


Cars with Manual Transmission 
Install pilot bearing for the transmis- 
sion main shaft 


Installed Order 
Ball bearing (1), cover (2), felt ring (3) 
and capsule (4) 


Insert cover (2) with embossment fac- 
Ing out 


* See Specifications 











Fill bore in crankshaft with approx 1 
gram (0.035 02.) of lubricating grease 
Orive in pilot bearing with Special 
Tools 11 2 030 and 00 5 500 


Replacement crankshatts are only 
supplied with bearing shells of doubic 
classification 

A crankshaft is marked with red or 
biue paint because of the main bearing 
journal tolerances 


1 = Bearing shell 1-2-4-5 
2 = Bearing shell 3 (pilot bearing) 


The color code is located on the side 
of a bearing shell 


Check the ground size of main bearing 
journals 


Installing Instructions 

Only place bearing shells with “rea 
marks in the crankcase (regardiess of 
the old color code mark on the crank 
case) 

instal! bearing shells in bearing caps 
depending on the color code of the 
crankshaft main bearing journals — 
“red” or “blue” 


MAH Tt OH 





NO 





Install crankshaft 

Place Type PG-1 Plastigage on crank- 
shatt wiped clean of oll and tighten 
bearing caps with the correct torque" 
Do not turn the crankshaft 


Source of Supply for Plastigage 
CARTOOL 

Alfred-Brehm-Str. 5 

0-8070 Ingolstadt 


Remove bearing caps 

Read bearing play® by measuring the 
width of the flattened Plastigage with 
help of the supplied scale 

Correct the bearing play by installing 
new bearing shells, bearing shelis of a 
different machined size or with differ 
ent color code marks 


Survey of Color Code Shaft Diameter 
Bearing Shell Thickness’ 


Double Classification Color Codes 
Rt = red 
Bi = blue 


Crankshaft diameter 
Bearing play 

Bearing shell thickness 
Console diameter 


awn — 


Replacing Conrod Bearing Shells 

Red or blue conrod bearing shells are 
installed standard depending on the 
color code mark on the connecting rod 
for a pertinent crankshatt ground size 


Only install the red bearing shells of a 


pertinent ground size supplied with a 
replacement crankshaftt. 


* See Specifications 





Place Type PG 1 Plastigage on a 
crankshaft wiped cican of oi! in BOC 
position 

Connecting rods and caps are marked 
with the same pair number (0 ... 99 
All pair numbers are located on onc 
side inan engine 

Mount conrod caps 

Tightening torque 

Source of Supply for Plastigage 
CARTOOL 

Alfred-Brehm-Str. 5 

0-8070 Ingolstadt 


important 
Do not turn connecting rods or the 
crankshatt 

Remove bearing caps 

Read bearing play* by measuring the 
width of the flattened Plastigage with 
help of the supplied scale 

Correct the bearing play by installing 
new bearing shells, bearing shelis of a 
different machined size or with differ 
ent color code marks 

Replace conrod bolts for final installa 
tion and tighten the conrod bearing 
caps 

Tightening torque* 


* See Specifications 
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1121531 REPLACING CRANKSHAFT 
MAIN BEARING SHELLS 
Engine Disassembied 


A crankshaft is marked with red or 
dive paint depending on main bearing 
journal tolerances 


1 = Bearing shell 1-2-4-5 
2 = Bearing shell 3 (pilot bearing) 


Color code mark is located on the side 
of a bearing shell 


Check ground size of main bearing 
journals 


Install bearing shells in crankcase with 
same color code as the dot of paint on 
the console 

Install both bearing shells according to 
the crankshaft color code, if the color 
code mark on the crankcase is washed 
otf 

Install bearing shells in bearing caps 
with the same color code as for the 
crankshaft 


Install crankshaft 

Place Type PG-1 Plastigage on crank 
shaft wiped clean of oj! and tighten 
bearing caps with correct torque" 
Do not turn the crankshaft 


Source of Supply for Plastigage 
CARTOOL 

Alfred-Brehm-Str. 5 

D-8070 Ingolstadt 


* See Specifications 





2 


Remove bearing caps 

Read bearing play* by measuring the 
width of the flattened Plastigage with 
help of the supplied scale 

Correct bearing play by installing new 
bearing shells, bearing shells of differ 
ent machined size or with different 
color code 


Survey of Color Code Shaft Diameter 
Bearing Shell Thickness’ 


Double Classification Color Codes 
Rt = red 


BI = blue 

1 Crankshaft diameter 

2 Bearing play 

3. Bearing shell thickness 
4 Console diameter 


* See Specifications 
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1121571 REPLACING PILOT BEARING 
IN CRANKSHAFT 


Remove clutch 21 21 000 
Pull out ball bearing with Special Too! 


112010 


Instatied Order 

1 Ball bearing 

2 Cover 

3 Felt ting 

4 Capsule 

Install cover (2) with stamp faceng out 


Pack bore in crankshaft with approx 1 gram 
of lubricating grease 

Drive in pilot bearing with Special Tools 

11 2.030 and 00 5 500 





weett 
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1122000 REMOVING AND INSTALLING 
FLYWHEEL 


Remove clutch 21 21 000 

Hold flywheel with Special Too! 11 2 160 

Unscrew bolts and take off flywheel! 
satlat 

Clean tapped bores 

Instali washer (1 

Replace and mnstall expanswon bolts with 

Loctite No 270°* 

Important 

Only coat threads of bolts 

Tightening torque* 


Check anal runout’ of flywheel 


Frectron surface may be machined to minnmum 
thickness A* 

Hf machining the friction surface reduces crs 
tance “h” to zero, tHange surface (dintance “h 
must be machined 


- 


* See Specifications 


** Source HWB 





1122051 REPLACING DRIVE PLATE FOR 
TORQUE CONVERTER 


Remove transmission 24 00 020 

Hold flywheel with Special Tool 11 2 160 
Unscrew expansion bolts 

Replace drive plate (1) 

imtattatewo 

Clean tapped bores 

Replace expansion bolts and install with 
Loctite No 270°* 

fmportant 

Only coat threads of bolts 

Tightening torque* 


1122541 REPLACING STARTER GEAR 
RING 


Drill a 6 mm (0 236") dia hole approx 8 mm 
10.315") deep below a tooth gap to make 
breaking the gear ring eawer 


Break gear ring at drilled point with a chisel 


frystallatve 

Heat new starter gear ring to 200 =.230° C 
(395 to 445° F). checking temperature with a 
thermocolor pencil 

Tooth bevel faces engine 

Install starter gear ring to fit tight with a brass 
mandrel 


* See Specifications 


** Source HWB 
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11274521 REPLACING CONNECTING 
RODS 
PISTONS REMOVED 


ley portant ° 

Only instal connec tung rods of same wenght 
class 1n one engine 

Weeght class 1s stamped in machined conrod 
cap surface or indicated by a color code 
Connecting rods may not be machined 


Piston pin must slide through conrod bushing 
under hight pressure 
Install conrod bearing shelly 11:24 571 





1124571 REPLACING CONNECTING 
ROD BEARING SHELLS 
ENwGlivE OISASSE..BLED 


Install conrod bearing shells on connecting rods 
and conrod bearing caps 

Shells with Double Classification 

Install red of blue conrod bearing shells according 
to color code on connecting rod 


Check machined size (conrod bearing diameter} 


In BOC position place Plastigage Type PG Von a 
crankshaft wiped clean of or! 

Connecting rods and conrod bearing caps are 
marked with identical par codes (0 99 

Paw codes must always be on one seche oh an engine 
wount conrod bearing caps 

Tightening torque* 

Source for Plastegage 

Cartool 

Alfred Brehm Str 5 

D - #070 Ingolstadt 


nporte 
Don't turn connecting rods or crankshaft 

Take off bearing caps 

Read bearing play* on supplied scale by measuring 
width of flattened Plastigage 

Correct bearing play by installing new bearing 
shells, bearing shells of different machined size 

or with different color code 

For tinal inftallation, replace conrod bearing cap 
bolts and tighten bearing caps 

Tightening torque” 


* See Specifications 
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oP 4‘ 


l 1125000 REMOVING AND INSTALLING Set internal calipers to Zero on micrometer 
& s PISTON with the measured piston diameter 
Remove engine 


Take off cylinder head, o:! pan and o! pump 
Unscrew control bearing cap and press out 
Pton with connecting rod upwards 


Ry 
al, 
tf 


Important! 

Mark installed postion of connecting rod to 

crankshaft, if conrod bearing shells do not J 

have to be replaced ® _ 

Remove circhip (1) Measure cylinder bore with internal calipers at 

Press out piston pin bottom. cente, and top in forward and 
sfalietror rotational directions 

Piston pins and pistons are matched and must Check piston installed clearance® 


not be mixed up 

mpurtant 

In case of excessive play between piston pin 
and conrod bush (which sounds like accelera 
tron knock) check conrod bush diameter and 
if necessary, replace connecting rod of bush 
Install connecting rod, see 11 24521 





Onty install a piston of same make and same 
weight class 

Weight class 15 dee stamped with +” or 

iN Piston crown 

Important’ 


Check machined size (puton diameter) * 


Lubricate piston and piston rings with ol! 
Offset piston ring end gaps by 120° 
Compress piston rings with Special Tool 








11 2 260 
Identification 
Type E* Piston Bow! Dia 
lalla ge - —__sHeright imm) (mm) 
M108 18V 95 45 89 
M1IO0B 18L 
miopistacis 9° 48 8° 
M10B 18LU 90 36 89 
since 4/85 82 15 89 
Check piston installed clearance* Install piston that arrow faces timing chain 
Engine Make Measuring 
Point A = mm 
M10618 Mahle 14.00 
(light alloy piston) §=KS 30.85 
Alcan 1550 





* See Specifications * See Specificatrons 
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1125651 REPLACING PISTON RINGS OF 
ONE PISTON 
Piston Removed 


Measure side Clearance’ of piston rings 


Remove piston rings and check end 
clerance" 


*allanor 
Install piston rings with word “TOP” facing 
the piston crown 


1 Plain compression ting 
2 Taper faced compression ring 
3 Slotted of scraper ring 


Ay ve 
Wilt 


identification can no longer be seen on 
used piston rings 

Lay piston rings aside in correct sequence 
and installed position 





* See Specifications 
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1131000 REMOVING AND INSTALLING & ™S —_ 4 Insert dowel pins (4) and unscrew guide plate 
& CAMSHAFT ; — Instaltation 
001490 Replace loose plugs (1) and mnstall with 
Loctite No 270** 
Camshaft must stil turn easily after installing 
the guide plate 





Remove cylinder head 11 12 100 
Mount'cylinder head in Special Too! 11 1040 


10040 





Pull out camshaft caretully 

feas falior on 

Turn camshaft in such a manner that notch on 
camshaft flange is aligned with cast boss on 
cylinder head, before removing the special tool 
Camshatt Identification 

2 = 264° standard version 


Unscrew oil line 

fastullunpon 

Check installed positron of seals 
Tightening torque* 


M108 18 V 

Unscrew fuel pump 

fnstallanon 

Check gaskets and insulating flange, replacing 
if necessary 

Pull out plunger partially 


Adjust clearance of all valves to maximum 
value 

Mount Special Tool 11 1040 and apply 
pressure on rocker arms 

Caution! 

Pressure bolt (1) us off-center 

Apply tensioning bar (2) with short end facing 
the exhaust manifold, to avoid contact between 
valve heads 

installation 

Adjust valve clearance 11 34 004 





* See Specifications ** Source: HWB 
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1131051 REPLACING TIMING CHAIN 


Remove upper timing case cover 11 14 100 
Remove lower timing case cover 11 14 120 
Set cylinder no Tto TOC 

Unscrew sprocket 

frvgpaete 

Never crank engine after removing chain 


30 18 002 


loete of ar 
Install timing charm that notch in camshaft 
flange us aligned with cast boss on cylinder 
head 

Cylinder no Tes at TOC 

Tightening torque* 


Take timing chain off of lower sprocket and 
guide carefully out of guide raul 

Note 

Timyrey chan 1s stretched 





* See Specifications 
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All Models 
Pull off sprocket with Special Too! 11 2 000 


, 


1131061 REPLACING SET OF TIMING 
CHAIN SPROCKETS 





frastalle 


112000 
Heat sprocket to approx 80° G (1759 F 





Remove tuming chain 11 31051 
Songle Prece Or! Pan 

Remove ol! pan 11 13 000 
Unscrew sprocket on of pump 
Remove woodrul! key {1 

Take off cham 


fr tallatue 
Cham must be tightened to give uncer Ingtar 
thumb pressure applred mutwuy between two 


pulleys 


Double Prece Onl Pan Adjust chain tightress with o shem 


Remove of pan lower section 11: 13.070 


" 
Unscrew sprocket (1) on of pump Check positron of of bore in whem 


Take off chan 


Remove lockwasher. swing tenssoning rail 
toward inside and remove 





1131601 REPLACING TENSIONING RAIL 
GUIDE RAIL 
TIMING CHAIN REMOVED 


1131090 REMOVING AND INSTALLING 
CHAIN TENSIONER PISTON 


Unscrew plug (1) 
Cuutiont 

Strang spring force 
Remove spring and puton 


Remove circlips (1 3) 
Disconnect water pipe 4) on holder 


ferstatlatoor 





\ Replace sea! (2) 
4 
+ te 
frantaliatior Swing in and remove tenwoning nail 
ia Check spring length* 
Ap! ——r Tapered end of corl spring faces plug 


‘ NAARAARA 
4 HV VVVVVVVVVAAAAAR 


= at 


Checking Piston Pull off guide rari on bottom bearing prin 


Check free movement of ball (3) by shaking 
Check function of valve by blowing au 
nduection A loved and 
in duwection # opened 
H applicable drowe valve (4) out of sleeve (5 
and clean 


Make sure wernt stots (6) are not « ogged 


To bleed piston. remove cylinder head cover Swing guide rar! ave and remove 


1112000 

Loosen plug (1) and remove tensioning rar! (6 
back and forth until of runs out at plug (1) and 
resistancewan be felt 

Points Causing Unusual Chain Nowe 

a) Piston bled insufficiently 

b) Piston senzed 

c! Vent slots clogged 

d) Ball valve en piston malfunctions 

@) Spring force excessive of insuffi cunt 





* See Specifications 
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1133020 REMOVING AND INSTALLING 
ROCKER ARM SHAFTS 


(erpare facet 

Rear end of rocker atm shalt for cntake wode 
opr 

Remove camshaft 11 31 000 Rocker arm shaft on exhaust wide must be 


Unscrew distributor flange 


closed 
Replace rmhsying and wmstall new of foo old 
plugs with Loctite No 270°* 


wat 


Replace seal (1) and gasket (2 


Push back rocker arms and thrust rengs 
Remove snap rings (5) 
Remove dowel pin (4) 


Installed Order 

Spring (9). washer (8B) rocker arm (7) thrust 
rong (6) and snap ring (5S 

A Exmhaoust side 

Et Intake sde 

Align rocker arm shafts that cylinder head oolt 
fit in Openings 

Install dowel pins 14 

The new. short springs (9) may be installed 
together imuxed) with the conventional lang 
springs (9) 





Drive out rocker arm shatts with Special Tool 
113050 
frule fat rr 


Replace worn shafts 





Source HMYyyr 
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1133031 REPLACING ROCKER ARMS 


Remove rocker arms 11 33.020 

Replace worn rocker arm. oF rocker arms with 
oose shdes 

Loovw sides will be noticed os excesiwely loud 


Valve none 


Transfer setscrew (1), eccentric (2), washer (3) 
and nut (4) to new rocker arm 

Replace a worn eccentric 

mportant’ 

Setscrew and nut have M6 « 0 75 fine threads 
Bore faces out and thick wide down 

Revelled wide of setscrew faces tab on rocker 
arm 


a 
11 1 150 





1134004 ADJUSTING VALVE CLEARANCE 


Remove cylinder hard cover 11 12 000 
Crank engine with Special Tool 11 3 110 


Adjusting order ms same as feing oreter (13 4 2 
in COMpressson top dead center (TOC) 

Adjust valve clearance* between walwe and 
eccentric alter loosening mut (1 


Tighten nut (1) with Special Tools 11 1 150 
and 00 2 050 
Tightening torque* 


1134509 CHECKING ALL VALVES FOR 
LEAKS 
CAMSHAFT REMOVED 


Spark plugs remarn mnstalied 

Fill combustion chamber with gasoline outdoors 
or indoors while conforming with fire preven 
Ton measures 

If gasoline runs past the valves, inspect valves 
and valve seats 

Remove and install valves 11 34 550 

Machine valve seats 11 12 607 


* See Specifications 


Pull of f valve stern seal with Special Tool 
117 250 


1134550 REMOVING AND INSTALLING 
VALVES 
Rocker Arm Shatts Removed 


Place Special Too! 11 0 047 (tray) in Special 
Too! 11 1040 


111040 


Press down on valve springs with Special Tool : install valve 
11 1040 and remove collets 11 1 340 Use Special Too! 11 1 340 to avoid damaging 
t valve stem seal 
@> Lubricate valve stem seal (1) with of and 
natal 
Special Too! Source 
Cartool 


Alfred Brehm Str 5 
D- 8070 Ingolstadt 


Press on valve stem seal against stop with 
Special Too! 11 1090 when diameter A 
14.0° 0.2 mm (0.551 ~ 0.008") 

or 

Special Too! 11°17 070 when diameter A 
143 °02m™m (0563 0008") 


Remove upper spring retainer, valve springs 
and lower spring retainer 

Take tray out of special tool fixture and pull 
out valve 

insfaianon 

Only install valve springs with same color code 
wire gauge size and length 

Lubricate valve quide and valve stem with of 





New, improved valve stem seals with grooves 
on the inside are pressed on by hand with 
Special Tool 11 1 200 

Special Too! 11 1 200 has two diameters 

for 7 mm (0. 276") and 8 mm (0.315") valve 
stem seals 
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’ aa. = ENGINE OIL CIRCUIT 
‘ = Unfiltered out 
a en . = - ~~ Filtered oul 
1 Ol pan 
- \ 2 Intake with filter screen 
a ; a : 3 Oi pump 
x 2 3aPressure relief valve 
: * 4 Oil filter 15 Valve guide 
2 = @ ’ 4 4a Safety valve 16 Overflow from cylinder head 
S 5 Main distribution bore 17 Crankshaft bearing 

: _—- 6 Oil bore in cyl. head 18 Conrod bearing 

2s 7 Camshaft bearing 19 Spray or! 

' 8 Rocker arm shaft 20 Pocket/chain lubrication 

- ee Weer 9 Rocker arm bearing (intake valves) 21 Oil sump/distributor drive 

10 Oi! pressure transmitter 22 Overflow bore 
11. Camshaft bearing 23 Oil drain bore 
12 Rocker arm bearings (exh. valves) 24 Oil filler neck 
13 Camshaft bearing 25 Onl dipstick 


14 Oil spray tube 26 Oi! drain plug 
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1140000 CHECKING ENGINE OIL 
PRESSURE 


Pull off wires on o1! pressure switch 
Unscrew o:! pressure switch (1) 
Installation 

Check seal (2), replacing if necessary 


Screw in Special Tool 11 4 060 

Connect 10 bar (142 psi) pressure tester of 
BMW service test unit 

Check ov! pressure* 


* See Specifications 





1141000 REMOVING AND INSTALLING 
OIL PUMP 


Reméve o:! pan lower section 11 13 020 
Unscrew nut (2) and take off sprocket 


Unscrew oil pump 


statiar 
Install shim (3) 
Tightening torque® for mut (2) 


Installation 

Check installed position of O ring (4) between 
housing and pressure line 

important’ 

Adjust chain tightness with shim (1) that chain 
gives under slight thumb pressure 

Check position of oi! bore in shim 


* See Specifications 
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Pressure relief valve 1s located in main bore and 
requiates the engine onl pressure*, see 11 40 000 


Turn drive shaft to check whether oi pump Check whether piston (6) moves easily 
moves easily Check length of spring (7) © 68 mm (2.677"') 


Checking and Servicing ' 


The 8 bar (114 pst) safety valve regulates the o! 
pressure in front of the ol filter and prevents o! 
filter leakage 

Check seating of piston (8) 

Check length of spring (9) « 44 04 mm 
(1732 0016") 


Clean oul filter screen 


installation 
Press in spring (9) and washer (10) with a wrench 
socket and install cuwrchp (11) 


Orsassemble ol pump 


1141151) REPLACING OIL PUMP DRIVE 


Check oil pump for wear 
CHAIN 


— Scoring in body 


Wear on rotors 
Detach oi! pan lower section 11 13.020 


Remove teming chain 1131051 

Unscrew nut (2)'and take off sprocket 
installation 

Check sprockets for wear 

Adjust chain tightness, see 11 41 000 
Chains with green color code are longer than 
those with red color code 

Tightening torque*. 





* See Specifications 





1142020 REMOVING AND INSTALLING 
SEALING COMPLETE FULL 
FLOW OIL FILTER 


Unscrew full flow or! filter on crankcase 
Instatlatior 


Replace gasket (1) 


1142021 REPLACING FULL FLOW OIL 
FILTER 


Unscrew filter with Special Tools 11 4 000 
114020 

Installatvion 

Give gasket a light coat of oi! 

Screw on of filter by hand until gasket 
touches and then tighten filter by hand with 
one half turn 

Add oil, start engine and check o1! level as 
well as for leaks 

If on pressure 1s not built up in engines after 
replacing the oil filter cartridge, stop engine 
loosen filter about 90° and tighten again only 
after starting engine and waiting until a small 
amount of oi! runs out at friter (bleeding 
procedures) 






1151000 REMOVING AND INSTALLING 
WATER PUMP 


Remove fan 11 52 000 
Loosen alternator 

Remove pulley and drive belt 
fastavianvon 


Tighten drive belt 12 31 299 


Loosen hose clamps 
Unscrew water pump 
festa j vf on 


Replace gasket 





1 Ai 


1151502 OVERHAULING WATER PUMP 


Pull off hub with Special Tool 00 8 500 from 
Kukko 


installation 
Distance (A)* 


Remove circlip 


Press impeller off of shaft and water pump 
bearing out of housing 


* See Specifications 


27 


Replace bearing (1) and seal (2) 
Check impeller (3). replacing if necessary 





2 64 


—_ a, 
“a 
1 


instalation 
, Press on impeller with Loctrte No 270°* 
Distance (B)* must always be held 





i ese n 
Tr 
= L) 


* See Specifications 
** Source HWB 


1153000 REMOVING AND INSTALLING 


1152000 REMOVING AND INSTALLING 
COOLANT THERMOSTAT 


FAN 


Drain coolant 
Loosen hose clamps 
Remove thermostat 


Hold pulley with Special Too! 115 030 and 
unscrew coupling nut (1) 

important! 

Left hand threads ~ turn nut clockwise to 
unscrew 

Tightening torque* 


stallatror 


Bleed cooling system — see 17 11 000 





Checking Thermostat 

Place thermostat in a contarner filled with 

water and heat water 

Check opening temperature* and opening 

travel with a steel ruler 

Opening travel. 8 ¢ 1 mm (0 315 +0.039") 


~~ Installation 
115040 J Tighten fan with Special Tool 11 5 040 
40 Nm (29 ft. Ibs.) teghtening torque is 
equal to a 30 Nm (22 ft. Ibs) setting on 
torque wrench 





1152020 REPLACING FAN CLUTCH 


Remove fan — see 11 52 000 

Replace fan clutch when 

4) hub has seized (fan of stopped engine 
cannot be turned or 1s hard to turn) 

b) fan coupling.has axial/racdial play or 1s 
losing of 

Check switching pornts* with a Vibrocard*** 

Unscrew fan mounting bolts and take off fan 

clutch 





* See Specifications 
*** See Workshop Equipment Catalog * See Specificatrons 


11 Engine M20 


11 12 000 
101 
240 
500 
561 
595 
600 
607 
719 
729 
11 14175 
180 
605 
11 21 000 
501 
531 
571 
11 22 000 
051 
541 
11 23 010 
031 
11 24 521 
571 
11 25 000 
651 
11 31 000 
110 
11 33 020 
020 
031 
11 34 004 
509 
550 
11 35 020 


11 40 000 
11 41 000 
110 
11 42 020 
11 43 101 
11 51 000 
502 
11 52 000 
020 
11 53 000 
080 


Cylinder head cover — remove and install ...............:sssssseseesreesssssesssrseeessesessaeeeenesessessseenss 11- 101 
CONN TRIGA CREME =F IN sa snissasenaepinioctesan oi yosineeweyaqeucuebanceansa tude) dcenilsascudcasucexkeuasieus 11- 101 
FRAMERS: COU SRebeaT By SONNE: CINE: = PUR iii dic ie aca sacs aaa nena widen dia ahaa ds 11- 102 
Cylinder head — remove and install (ENGINE FEMOVET) ...........ccccesssesseeceseresssssneaeeeereresseseees 11- 103 
Valve guide — replace (Valve reMOVEd) ..........cccccscccrssssscnsssscccssssssssssscerecsecssscsssssessssssssececes 11- 104 
APM COURIER = COMIC BON WANN Sascha ance ect aces ase eh eacenthbes Lee sddeswanknaaddid dadanenatasecancuanas 11- 104 
MSLUN CE CURL = NMI sisvs vis vis ns anunenviaevenausnnnchayssaxe caitusiigusKonpadsunuaraukspisiebedesesccnedehonstedbansaierbiterciusie 11- 104 
Valve seats and valves — machine (cylinder head disassembled) ....................cccccceeeeeeeeeees 11- 105 
Cylinder head sealing surface — grind (cylinder head disassembled) ...............c0ccceeeesssseees 11- 105 
Cylinder head — check for cracks in water test (cylinder head disassembled) .................... 11- 105 
FERCOUTE SUL CIN 2 TARITRD PR  I assncs cancun ventpinreiniaca rence snus shines MnNiTAirK Webmin yas ean sian 11- 106 
Featilal 8 Sel Wi: TORE ONS: COVE — TONNE: aici si secisicissescaesceisscisnieasacdenstsvdenscsndacscasérbetenaticnss 11- 107 
Radial oil seal in clutch end cover — replace (transmission removed) .............000ce eee 11- 107 
ATU IAL, <= TUMETICIE SIMD TONE ics cicoutnsasciccxw sn unnsexsnanaazehoapenes vanmananauaisinscsiurentsaneasnccenaivine 11- 108 
Crankshaft — replace (crankshaft reMOVed) ............. cece cseeeeeeeceeeseseeeeeeseeessseseseeeeeeseseeeens 11- 109 
Crankshaft main bearing shells — replace (engine disassembled) ............::::ccccccecceeeereseeees 11- 109 
PHot Dearing WN CranksShalht —TOPlACS caccesvrcvsssseseserovevrseeccescsenonvvsescessesecvsvennenssssesensensonrsasaceeee 11- 110 
PTH ODE > TITICI IAD NICD UNOUMIN: knicks cise dansasdiwiatunobuasitcndio kad seaasuudadhabuaiuceuneskicsauidaisudacatonsemalenee 11- 111 
Driver plantn For Srcaunes CuI VariNRy = CNN ps ase ss a Re 41-111 
eee Re CONN tS EID uz isiensinstexutp yeas iene incenialisids peste riicins anni gen teiivedreniion ia ippimienieibetiones 11-111 
We ICEAEMCIND  COUNI TIENEN = FIDE UCN ssc acs snaps snusiotuecotncts wa dn eatseaatuasattens heave nbaacnan dena exes miodncuaatomnas nna 11- 112 
MEE NCTT CITED: FULD = PENG sas eke eeiBe dei haa 11- 112 
Connecting rods — replace (pistons reMOVed) 2.0.0.0... cece e cece see eeeeeeeeeeessseeeseeeeeneeeeaeees 11- 113 
Connecting rod bearing shells — replace (engine disaSSeMbled) .............cccssseserreereensesenes 11- 113 
SONY = VNTIIVEN TAT UMGRINN asdbin takin cau eis uin eeakenwentedanecmncncaupacarasaessaGuanieudsaninveasnankunemnientanen kee 11- 114 
Piston rings of one piston — replace (pistON TEMOVE) ...........ccccssseeseeeeeeeersssteeeeenererensaeens 11- 115 
ATPL IN ac TSEC OECD RMI as dd ccna Rs tiaeReanaeoanden ied danni nterd bande INNATE 11- 116 
OPER ER = TREN isi sab si ada Ta cous eka Sa Vaasa apna cand cdiedn bvkacanbedes daa ib aadababvavinneonedende 11- 117 
Rocker arm shafts — remove and install (distributor ENGINE) ..............cccceccessseseseetereeenaaeees 11- 119 
Rocker arm shafts — remove and install (DME engine) .................:cccccecceeeesssseeseeeceeeeenseaeees 11- 120 
FROCIOT OTN = TORIC sed cde iticiccintatieatinata tae ieavat aan ear caneatninintindedeadivieeieeaaaiadaaanaiewiandatiee 11- 121 
TF AT ASMA TOU CRO MNT ison cen tn a ican sap asad ncn ivauicedicva ictannnniisaaign dn ¥piniosddanbanieid ei bvdnaaeipabsnamiseydies 11- 121 
Valves — check for leaks (camshaft removed) 0.0.0.0... ccc cece ccccceeee cece eeensuesaseeeeeeeesuaeeas 11- 121 
TAF a PINES Fe TENET CHW GIN ES “URN Ss ord Ss Rese coms es 11- 122 
Distributor intermediate shaft — remove and install .............:ccccccssssssseenereresessenseeeererensnseees 11- 122 
PTS ON OLE sis ese sa nasa annnasantnansanaananadaeasouvsienwsw4xinmaiaeias stnariacqurensaaa setacenaesntAaeaNeRAAE Geen 11- 123 
EET IGS aD CA: OCA TUN CT I Sai ease ROSE ee ee ae 11- 124 
AL PS OTE IE WUBEGIL: oi cccsisevataxsneianeennonsonenenseisesandsdsnpneresnneinaisdssaseganstceaosansnnspuecanniets 11- 125 
Pressure safety valve — remove and install ..............cc:ccccsseeeceeesssesesseeeeeeeeesssseseeeeneeeeesaaeens 11- 126 
Full Tow 08 eS fe Olhee sci aiitincitieiniitinindinaddaaiiiniiiiinntinnisdrnnis 11- 126 
vot gg cogs [ie [oe le od 11- 126 
CGE LETTS — FORTIN UIEICL: WIR ses cea isccnzac pecs cs axascescisssecasvstaacsmneusisusieceumacnasazcatvammeenens 11- 127 
Water pump — overhaul (water PUMP FEMOVET) ..........sccccceeeseetssssessseeeetttsssssssssesesenesseseees 11- 128 
Fie MCI LUN IMIIIL, sis ccacixaidapicnanecuniansitdssatan pos Cousasdehabatavnistvedénsshtcusnisneessausbaiadabangeaieens 11- 129 
FRY seer sa Ta sc sveceractn ncguciceemectnaupudenic soni bens abaneancebnisbewstiwnbiemmsanmidaneepdeun vhs 11- 129 
Coolant thermostat — remove and install 0.0.0.0... esses eeeeeeeeeeesseeeeeeeeeeeeeeeaeees 11- 129 


Temperature transmitter — replace 
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M 20 Small 6 cylinder 
8 Gasoline 
20 Oisplacement (x 100) 
L L Jetronc 
M Motronic 


ACSU Austraha Switzerland Sweden USA 
Z  Catalyte converter (worldwide) 





M208 20L BMW 320; / 520+ 

M20B20LC’'S = BMW 320: / 520+ (low emission) 
M208 20M2 = BMW 320: / 520 + (catalytic converter) 
M 208231 = BMW 323) 

M 208 23 LA/C’S = BMW 323: (low emission) 
M20825M = BMW 325: 

M208 25M2 = BMW 325: (catalytic converter) 
M20827M « BMW 525 e 

M208 27MU = BMW 325 @ | 525 e (catalytic converter) 


M20B27M2 BMW 325 e | 525 e@ (catalytic converter) 
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1112000 REMOVING ANDO INSTALLING 
CYLINDER HEAD COVER 


M206 20 823 
Pull off hose (10) 
Unscrew support (11) 
Unscrew clamp (12 


M 20 B 25 
Unscrew support (1 


M 20 B 27 

Pull off plugs (11 and 12) and unscrew 
holder (13) 

Unserew support (14) 


All Models 

Disconnect hose (9) 

Unscrew nuts (1. 8) and take off cover 
instaliaton 

Check gasket. replacing if necessary 
Screw on ground strap with nut (6) 
Tighten nuts in order of 1. 8 
Tightening torque” 


* See Specifications 





1112101 REPLACING CYLINDER HEAD 
GASKET 


Remove cylinder head 11 12 100 

Clean sealing surfaces on cylinder head and 
crankcase, using gasket removwer** and a hard 
wood scraper 

Check levelness with a standard steel ruler 
grinding cylinder head sealing surface (se 
11°12 719) af necessary 

frstatlathon 

Only use orginal cylinder head gaskets to 
guarantee matching of holes and openings for 
coolant 


Engine Stamped Identification 


M20B20 20/'°23E 
M20B23 20,23€ 
M20B25 25 
M20B27 27 


nportant 
A 03mm (0.012) thicker gasket can be 
installed on a reground cylinder head to avord 
reduction in size of the combustion chamber 
This gasket can also be used to avord engine 
knock when proper grade fuel 1 not available 


** Source: HWB 
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All M20 
Unscrew cover 


1112240 REPLACING RADIAL OIL 
SEAL IN END COVER 


Remove toothed drive belt - see 
1131110 


M20820 823 
Unscrew adapter 


Replace radial oll seal (2) and round 
cord seal (3) 


Unscrew toothed bell sprocket on 
camshatt 


Instalianon 
Use Special Too! for installation of the 
cover 


sfalahe 
Cylindrical pin must be fn bore of 
camshaft 


M 20827 625 
Take off toothed belt sprocket 








1112500 REMOVING AND INSTALLING 
CYLINDER HEAD 
(Engine Removed) 


Remove cylinder head cover - sce 
1112000 

Turn crankshalt to have cylinder no. 1 
in TOC - vaives of cylinder no. 6 over 
lap 


Remove drive belt cover 

Loosen bolts (7 and 8) 

Push in tensioning roller and tighten 
bolt (8) 


Take drive belt off of the camshalt 
sprocket 


Cau . * - 
Never crank engine afier removing the 
drive belt 


nstavaron 

An used drive belt must always be re- 
placed with a new beil each time the 

tensioning roller is loosened, regard- 

less of the mileage*** 

Replace drive belt - see 11 31 110 


instatiabon 

Turn camshaft that mark on camshaft 
sprocket points to mark on cylinder 
head prior to mounting the cylinder 
head. 

Cylinder no. 1 Is set to TOC 

Also mount the drive belt in this 
position 


*** See Service Information of Gr, 11 





Unscrew bolts in order of 14 (9 4 and 
take off the cylinder head 


<tpllano 
Replace cylinder head gasket - sce 
1412101 

There must not be oll in cavities 
(danger of cracking, wrong tightening 
torque) 

Clean and lubricate cylinder head bolls 
lightly with oll 

Tighten bolts In order of 1 10 14 In 
three steps 


Hexagon Head Bolts (Version A) 


Step 1 40 Nm (29 ft. Ibs.) torque 
15 minute settling time 
Step 2 60 Nm (43 ft. ibs.) torque 
25 minute warm running 
Siep 3 25 torque angic 


Torx Bolls (Version B) 


Use new bolls! 

Siep 1 30 Nm (22 ft. Ibs.) torque 
Step 2 90° torque angie 

Step 3 90° torque angie 

(no settling or warm running time) 


Version A can be converted to Version 
8 
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1112561 REPLACING VALVE GUIDE ae ae 1112595 CHECKING VALVE GUIDE FOR 
Valve Removed WEAR 

Valve Removed 

Check valve guide wear* with Special Tool 


00 4 300 To measure amount of wear, install a new valve 


that end of valve stem 1s flush with valve guide 
Set up dial gage and measure tit clearance 
Max. permissible tilt clearance” 





Drive out valve guide (cold) into combustion 
chamber with Special Tool 11 1 330 


1112600 REAMING OUT VALVE GUIDE 
Valve Removed 


Check bore in cylinder head with Special 
Too! 00 4 530 

If permissible diameter has been exceeded 
ream out bore A with a standard reamer 
and mstall an oversize valve quide 


If there 1s excessive clearance between the 
valve quide and valve stem (see 11 12 595). 
ream out valve quide and install a repair valve 
with an oversized stem diameter ‘'S’'* 

This also requires machining the valve seat, 
see 11:12 607 

Press guide pad (1) on to valve seat and ream 
out valve guide starting from the combustion 


y ra - x + a chamber side turn down reamer once 





Heat* cylinder head 

Drive valve guide into combustion chamber 
from the camshaft side with Special Tool 
111320 

Stepped end of valve guide faces camshaft 
Important! 

Bore in mandrel determines installed depth 
B 145 +05 mm (0571 +0020") 

Ream out valve guide to diameter of 7 H 7 mm 
(0.2756"") with Special Tool 00 4 200 
Machine valve seat — 11 12 607 





* See Specifications * See Specifications 








oe 


? 
> 


1112607 MACHINING VALVE SEATS 
AND VALVES 
Valves Removed 


if edge thickness A* 1s less than specified 
the valve must be replaced 


Machine correction angles* to produce valve 
seat diameter M* and valve seat width B* after 
machining the valve seat angle * 

Grind in valves with grinding paste and check 
valves for leaks — 1134 509 

















* See Specifications 


111023 


111021 





111025 








1112719 GRINDING CYLINDER HEAD 
SEALING SURFACE 
Cylinder Head Disassembled 


The total thickness (A) = 125 1° O 1 mm 
(4.925 © 0 004") of an original cylinder head 
must not be reduced by more than 0 3 mm 
10012) 

Use a 0 3 mm (0 012") thicker gasket on a 
reground cylinder head (also refer to 

11:12 101) 


1112729 CHECKING CYLINDER HEAD 
FOR CRACKS IN WATER TEST 
Cylinder Head Disassembied 


Mount Special Tools 11 1021 on cylinder head 
(using cylinder head mounting bolts) 

Close off water crrcurt on cylinder head with 
Special Tools 111023. 111024 and 

171025 


Apply compressed aur on cylinder head 
Testing pressure 45 bar (64 psi! 

Place cylinder head in water bath and check 
for cracks 

Note 


If necessary relax water bath with a detergent 


* See Specificatiom 





1114175 REMOVING AND INSTALLING 
FRONT END COVER 


Remove radiator - see Group 17 
Remove toothed drive belt - see 
1131110 

Single Piece Hub Sprocket 
Hold sprocket with Special Too! 
11 2150 

Unscrew bolt (3) 

Take off collar (4) 

installahor 


Tightening torque’ 


Screw in bolt (3) about three turns 
Pull hub | sprocket off of the crank- 
shaft with help of Special Tools 

00 7 501 and 11 2 132 


portant 
Woodrull key 


Double Piece Hub Sprocket 

Screw in bolt (3) again 

Pull sprocket off of the crankshaft with 
help of Special Tools 00 7 501 and 
112131 


Woodruff key 
Installation 


Mount sprocket that the Iettering faces 
forward 


* See Specifications 








112 280 





Removing Sprocket on Intermediate 
Shaft 


Version with Two Tapped Bores in 
Flange of intermediate Shaft 

Hold sprocket with Special Too! 

112 190 

Unscrew bolt (6) 

Take off washer (7) and toothed drive 
dell sprocket 


Version with One Tapped Bore 
Use Special Too! 11 2 280 


Unscrew bolts (6 ... 10) 
Only loosen remaining oi! pan bolts 
Loosen oil pan gasket on end cover 
carefully with a knife 
Unscrew cover 

satlanor 
Remove oil pan and replace gasket 
(see 11 13.000), if ol! pan gasket is 
damaged 
Coat holes of oll pan gasket with Three 
Bond Silicon 1207°* brush-on universal 
sealing compound 
Replace gasket 


Check radial oll seal, replacing if 
necessary 


important 
Always use Special Tools 11 2 211 
(crankshaft) and 11 2 212 (intermediate 
shaft) for installation of the end cover 


** Source of Supply: HWB 





wm 281) OM 
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1114180 REPLACING RADIAL OIL 
SEAL IN FRONT END 
COVER 


Remove front end cover - see 
1114175 

Press radial oll seal out of cover 
Press in new radial oll seal with 
Special Tools 24 1 050 / 24 1 040 
install new radial oll seals about 1 to 2 
mm (0.039 to 0.079") deep In contradic 
tlon to the old seals, which were in- 
Stalled flush In standard production 
Lubricate sealing lips with oll 








~ ( r 
\ . 
ees 20 11 026 





1114605 REPLACING RADIAL OIL 
SEAL IN CLUTCH END 
COVER 
- Transmission Removed - 


Remove flywheel - see 11 22 000. 
Unscrew oll pan end cover bolts 
Only loosen remaining ol! pan bolts 
Loosen oll pan gasket on end cover 
carefully with a knife 

If the oll pan gasket Is damaged, 
remove oll pan - see 11 13 000 
Unscrew end cover 

Replace gasket (1) 


Important! 
Check plug (2) of main oll bore for 
leaks, replacing with new plugs (3) 
front and rear if necessary 

Install plugs with Loctite No. 270°" 


Use Special Tools 11 1 260 and 

00 5 500 to press In the radial oil seal 
install new radial oll seal about 1 to 2 
mm (0.039 to 0.079") deep in contradic- 
tion to the old seal, which was installed 
flush in standard production. 

Lubricate sealing lip with oll 


Coat joint between end cover and oil 
pan with Three Bond Silicon 1207°* 
brush-on universal sealing compound 
Use Special Too! 11 2 213 to avoid 
damaging the radial oll seal. 


** Source of Supply: HWB 
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1121000 REMOVING AND INSTALLING “SL ——— 


CRANKSHAFT eu 





Unscrew crankshaft bearing caps and Iift out 
crankshaft 

frstalaneo 

Don't mix up bearing caps 

Bearing cap no. 145 on drive belt end 
Bearing mo. 6 5 the thrust bearing 

Install beareng shells and check bearing play 
see 1121531 





Remove engine 11 00 050 
Mount crankcase in assembly stand 00 1 490 
with Special Too! 110 120 





Remove clutch 21 21 000 Installation 

Remove cylinder head 11 12 100 Measure axval play after installing crankshaft 
Remove front end cover 11 14 175 loosen thrust bearing no. 6 again 

Remove oi! pump 11 41 000 Center thrust bearing by applying knocks from 
Check axial play*® before removing the & plastic hammer on front and reer ends of 
crankshaft crankshaft 

Max. Permissible Play Exceeded Tighten thrust bearing to specifications 

Check or replace thrust bearing Check axial play* 


If crankcase s replaced. clean oi! and water 
bores again thoroughly to remove casting sand 


Remove tlywheel 11 22 000 
Unscrew end cover 
Installatior 

Replace gasket 

Use Special Tool 11 2 213 to avond damaging 
radial onl seal 

Cut off gasket on o:! pan sealing surface 


Unscrew conrod bearing caps 

installation 

Replace conrod bearing shells and measure 
conrod bearing play, see 11 24571 

Pair numbers (0 .. 99) must be the same on 
connecting rods and caps 





* See Specifications * See Specifications 
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11 21501 REPLACING CRANKSHAFT 
~ Crankshaft Removed - 


Note 

A replacement crankshaft is supplied 
complete with corresponding bearing 
shells for main and conrod bearings 
Crankshaft Identification 


Engine Stroke Grooves Code 
M20820 66.0mm 1 U 
M20823 768mm - V 
M20825 75.0mm 3 x 
M20827 81.0mm 2 Ww 


Crankshaft is surface treated and may 
only be reground in the factory 


Reground crankshalts are marked with 
Stripes of paint 


Conrod Bearing Journal (A) 


1 paint stripe Size 1° 
2 paint stripes Size 2° 
Main Bearing Journal (B) 

1 paint stripe Size 1° 
2 paint stripes Size 2° 


Cars with Manual! Transmission 
Install pilot bearing for the transmis- 
sion main shaft 


Installed Order 
Ball bearing (1), cover (2), felt ring (3) 
and capsule (4) 


insert cover (2) with embossment fac- 
ing out 


Fill bore In crankshaft with approx, 1 
gram (0.035 oz.) of lubricating grease 
Drive in pilot bearing with Special 
Tools 11 2 030 and 00 5 500 


* See Specifications 





78 11 308 





28 1) 05) 





Crankshaft bearing shells were instal! 
ed standard with the following color 
codes for a pertinent ground size 
Double classification: red blue 
(old color codes) 
Triple classification: yellow green 
white (new color codes) 


Replacement crankshafis are only 
supplied with bearing shells of triple 
classification 


1 = Bearing shell 1-2-3-4-5-7 
2 = Bearing shell 6 (pilot bearing) 


The color code Is located on the side 
of the bearing shel! 


Installing Instructions 

Only place bearing shells with “yellow 
marks in the crankcase (regardiess of 
the old color code mark on the crank 
case) 

install bearing shelis in bearing caps 
depending on the color code of the 
carnkshalt bearing journals - “yellow 
green-white 


install crankshaft 

Place Type PG-1 Plastigage on crank 
shaft wiped clean of oll and tighten 
bearing caps with the correct torque’ 
Do not turn the crankshaft 


Source of Supply for Plastigage 
CARTOOL 

Alfred-Brehm-Str. 5 

D-8070 Ingolstadt 


* See Specifications 








2 
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Remove bearing caps 

Read bearing play* by measuring the 
width of the flattened Plagtigage with 
heip of the supplied scale 

Correct the bearing play by Installing 
new bearing shells, bearing shells of a 
different machined size or with difter- 
ent color code marks 


Survey of Color Code Shaft Diameter 
Bearing Shell Thickness’ 


Triple Classification Color Codes 
Ge = yellow 

Gn = green 

Ws-= white 

Double Classification Color Codes 
Rt = red 

Bi = blue 


Crankshaft diameter 
Bearing play 

Bearin shell thickness 
Console dimeter 


eWwh — 


Replacing Conrod Bearing Shells 

Red or blue conrod bearing shells are 
installed standard depending on the 
color code mark on the connecting rod 
or crankshaft for a pertinent ground 
size 


Only install the red bearing shelis of a 


pertinent ground size for a 
replacement crankshaft 


* See Specifications 





Place Type PG-1 Plastigage on crank 
shatt wiped clean of oll in BOC posi 
tlon and mount the bearing caps tha! 
all grooves are on one side 

The pair number (0 ... 99) must be the 
same on connecting rods and caps 


Source of Supply for Piastigage 
CARTOOL 

Altred-Brenhm-Str. 5 

D-8070 Ingolstadt 


Tighten bolts in two steps (use old 
conrod bolts) 

Step 1 20 Nm (14.5 ft. ibs.) 
Step 2 70° torque angie 
mportant 
Do not turn the connecting rods or 
crankshaft 


Remove bearing caps 


Read bearing play* by measuring the 
width of the flattened Plastigage with 
help of the supplied scale 

Correct the bearing play by installing 
new bearing shells, bearing shelis of a 
different machined size or with differ 
ent color code marks 

Replace conrod bolts for final installa 
tion and tighten the conrod caps in 
two steps (see above) 


* See Specifications 
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1121531 REPLACING CRANKSHAFT 
MAIN BEARING SHELLS 
- Engine Disassembied 


Remove bearing caps 

Read bearing play* by mecusuring tne 
width of the flattened Plastigage with 
help of the supplied scale 

Correct the bearing play by installing 
new bearing shells, bearing shciis of a 
different machined size or with a 
different color code 


Crankshaft bearing shells with the fol 
lowing color codes for a pertinent 
ground size had been instalicd stan- 
dard 
Double classification: red biue 
(old color code) 
Triple classification: yellow green 
white (new color code) 





1 = Bearing shell 1-2-3-4-5-7 4 \ 1 Survey of Color Code Shaft Diameter 
2 = Bearing shell 6 (pilot bearing) Bearing Shell Thickness’ 
' 
Color code mark is located on the side 7 2 Triple Classification Color Codes 
of a bearing shell ‘ Ge = yellow 
3 Gn= green 
Ws= white 
} Double Classification Color Codes 
Rt = red 
4 BI = blue 
1 Crankshaft diameter 
} 2 Bearing play 
y \ 1 3. Bearing shell thickness 
Install bearing shells in crankcase with & Console diameter 
same color code as the dot of paint on 
the console 
Install both bearing shells according to ’ 
the crankshaft color code, If the color 2 
code mark on the crankcase is washed if i 
off <— 3 
Install bearing shells in bearing caps [ Rt } . 
with the same color code as for the =a 
crankshaft | 4 


install crankshaft 

Place Type PG-1 Plastigage on crank 
shatt wiped clean of ol! and tighten 
bearing caps with the correct torque’ 
Do not turn the crankshatt 


Source of Supply for Plastigage 
CARTOOL 

Alfred-Brehm-Str. 5 

D-8070 Ingolstadt 





* See Specifications * See Specifications 
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1121571 REPLACING PILOT BEARING 
IN CRANKSHAFT 


{ 1 ?¢ [es Remove clutch 21 21 000 
‘ ; Pull out ball bearing with Special Too! 
' 112010 


installed Order 
1 Ball bearing 
2 Cover 

3 Felt ring 

4 Capsule 


Insert cover (2) with emboument facing out 


Pack bore in crankshaft with approx 1} gram of 
lubricating grease 

Drive on pilot bearing with Special Tools 

11 2.030 and 00 5 500 





1122000 REMOVING ANDO INSTALLING 
FLYWHEEL 


Remove clutch ~- see 21 21 000 
Hold flywheel with Special Too! 112 170 
Unscrew bolls and take off tlywhee! 


rallat 
Clean tapped bores 

Insert ring (1) 

Install new Dolis coated with microencap 
sulated cement 

Tightening torque’ 


if necessary, check flywhee! for axial 
runour’ 





The friction surface may be machined to 
minimum distance A* 

it machining the friction surface reduces 
distance “h” to zero, the tlange surtace 
(distance “h") must be machined 
Machining Is not possible on a double 
mass tlywhee! 


ee 











See Specifications 
** Source of Supply BMW Parts 





1122051 REPLACING DRIVE PLATE FOR 
TORQUE CONVERTER 


Remove transmission - see Group 24 

Hold flywheel with Special Too! 11 2? 170 

Unscrew Dols and take off tlywhee! 
tallate 

Ciean tapped bores 

Install new bolts coated with microencap 

Sulated cement 

Tightening torque’ 


1122541 REPLACING STARTER GEAR 
RING 


Drill a hole about 6 mm deep below 2 toon 
gap with 36mm cid drill fo Make Oreaking 
the gear ring easier 


Break gear ring at drilled point with a 
chisel 


Heal new starter gear ring to 200 230 C 
Check temperature with a thermo-color 
pencil 

Tooth bevel faces engine 

Mount starter gear ring to fit firrmiy with 
help of a brass mandre! 


* See Specifications 





1123010 REPLACING VIBRATION 
DAMPER 


M 20 B 20/62? 

Take drive belts off of alternator, power 
steering pump and, if applicable, compressor 
for air conditioner 

fastmlatra 

Tighten drive belts and check tightness with 
Special Too! 115020 


M208 23/8625 

Remove fan — see 11 52 000 

Take drive belt off of alternator, power 
steering pump and, if applicable, arr 
conditioner 

Unscrew pulley on water pump 
fnstatlaton 

Tighten drive belt and check teghtness with 
Special Too! 115 020 


All 

Take pulley and vibration damper off of hub 
installation 

Centering pin must be in bore of vibration 
damper 





11 2 132 





1123031 REPLACING HUB FOR 
VIBRATION DAMPER 


Two Prece Hub/Pulley 

Remove radiator 17 11 000 

Remove vibration damper 1123010 
Hold hub with Special Tool 11 2 150 
Unscrew bolt (3) 

Take off collar (4) 

instaliatvor 


Tightening torque* 


Screw in bolt (3) about three turns 

Pull hub off of crankshaft with Special Tools 
00 7 501 and 11 2 132 

Unscrew bolt (3). 


* See Specifications 
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1124521 REPLACING CONNECTING 
RODS 
Pistons Removed 


nportas 
Only install connecting rods of same weight 
class in one engine 

Werght class 1s stamped in machined surface of 
conrod bearing cap 

Connecting rods cannot be machined 

Check connecting rod length’ 


Piston pin must shide through conrod bushing 
under light pressure 


113 


r4 








1124571 REPLACING CONROD BEARING 
SHELLS 
Engine Onassembled 


Place conrod bearing shells in Connecting rods 
and conrod caps 

Double Classification 

Use red or blue conrod bearing shells according 
to color code on connecting rod 

lroportant’ 


Check machined size (conrod bearing diameter! 


In BOC positron place Plastigage Type PG © on 
crankshatt wiped clean of ov! and install conrod 
bearing caps that all grooves are on one wide 
Paringcode (0 99) must be the same on cap 
and connecting rod 

Source for Plastegage 

Cartool 

Alfred Brehm Str 5 

D 8070 Ingolstadt 


Tighten bolts in two steps (using old conrod 
bolts)! 

Step 1 © 20 Nm (14 ft tbs 

Step 2 = 70° torque angle 

important! 

Do not turn connecting rods of crankshaft 
Remove bearing caps 

Read bearing play* from supplied scale used 
to measure width of flattened Plastigage 
Correct bearing play by installing new bearing 
shells, bearing shells of different machined size 
or with different color code 

Use new conrod bearing cap bolts for final 
installation and tighten bolts in two steps 

(see above) 


* See Specifications 
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1125000 REMOVING AND INSTALLING Check piston installed clearance* 
PISTON Engine Make Measuring Point 
A=mm 
Remove engine . . 
Mahi 
Take off cylinder head, o:! pan and of pump M 20 6 20 KS : aa oe 
Unscrew conrod bearing cap and push out rie 20 50 
Piston with connecting rod upwards Borgo 1500 
important? on - mace: 
x hi 1200 

Mark installed position of connecting rod to M206 29 om , 18 05 
crankshatt, if Conrod bearings are not beng Rive 2270 
replaced 

: M20B25™ Mahle 9.00 
Remove circhip (1) KS 11.65 
Push out piston pin a ' M20 B27 Mahle 23.00 
frisfall ation f = as KS a __ 23.00 
Piston pins and pistons are matched and must we w M20B27M2 Mahle 1400 


not be mixed up 
Set unternal calipers to zero on the micrometer 
In case of excessive play between piston pin with the measured piston diameter 

Maasure cylinder bore at bottom, middie and 
One Conrad Lath tsaunes tee scomeraton top with the enternal calipers in forward and 
knock), check conrod bush diumeter, replac 
ing Connecting rod or bush if necessary >= wtin. Gwections 

Compare measured piston installed clearance 
with specified piston instalied clearance | max 
permissible total wear clearance 


Important’ 


Only install a piston of same make and same x» 
werght class 

Werght class 1s stamped with + of nn 
piston crown 





important! 
Check machined size (puton diameter! 


Lubricate piston and piston rings with onl 
Offset piston ring end gaps by 120° 
Compress piston rings with Special Tool 
11 2 260 


Engine E* Puton Bow! Dia 
Menght (mm) imm 


M208 201 98 33 
M20B20LACS 94 23 
M208 20M2 88 08 





M20 B 231 98 07 

M20B23LA/C/S 94 

M20B825M 97 

M20B25M2Z 88 44 

M20827™M W 065 

M 20 B 27 since 102 09 Install piston that arrow faces toothed belt 
9/85 (piston Install connmectingrod see 11 24521 

M20B827MU 9 35 well) 


M20B27MZ 85 36 





* See Specifications * See Specifications 





1 os | 


1125651 REPLACING PISTON RINGS OF 
ONE PISTON 
Piston Removed 


Measure side clearance’ of piston rings 


Remove piston rings and measure end 
clearance’ 


sfaiahon 
Install piston rings with the word TOF 
facing the piston crown 


1 Plain compression ring 
2 Tapered face compression ring 
3 Slotted of! scraper ring 


Aine 
¥ 


It might not be possible to find tre ident 
fication on used piston rings 

Lay piston rings aside in correct sequence 
and installed position 


* See Specitications 
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1131000 REMOVING AND INSTALLING 1131100 TIGHTENING TOOTHED DRIVE 
CAMSHAFT BELT 

Remove rocker arm shafts 17 33 020 Do not retighten an used toothed drive belt 

Unscrew end cover replace a loose toothed drive belt 


Tighten toothed drive belt at coolant temperature 
of 15 to 35° C (60 to 95° F) 

Remove rubber guard (1) 

Unscrew nut (2) 

installatron 


Tightening torque* 


Check racial oi! seal (1) and round cord seal Unscrew bolts (3) 
(2), replacing if necessary 

te) sf iw 

Use Special Tool 11 2 212 for installation of 

end cover 

Check axial play* 








Pull out camshaft Crank engine on crankshaft im running 
Camshaft Codes direction of engine 
Ths tightens the toothed belt 

Type Degrees Color Ring Code Now tighten bolts (3) 
M20820L 252 yellow 0 Tegptenanp torque" 
M20B20M2 260 L 
M208 23L 252 white Cc 
M20825M 260 green F 
M20825M2 260 K 
M20827™M 236 B 
M206827™M 236 blue G 

since 9/85 
M20B27MU 236 8 
M20B27M2 236 8 


* See Specifications 


* See Specifications 





1131910 REPLACING TOOTHED BELT 


Always replace an used toothed belt each 
time the tensroning rooter 1s loosened 
regardless of the mileage °** 

Set valves in cylinder no 1 to TOC (speed 
governor aligned weith notch in Gistuibutor 
housing) 


Loosen clamp (1) 
Remove bolt (2) and take off suspension 
eye (3) 


Unscrew nut (4) 

Lift out TOC sender lead (5) 

Remove protective cover (6) 

Remove vibration damper see tt 23 010 


ee mot € " 
Two Pwce Hub Toothed Be oroche 


Remove hub for vibration damper - see 
1123031 

Swing away clamp (7) 

Litt out TOC sender (8) 

Unscrew screw (9) and take off protective 
cover 


*** See Service information of Gr 11 





ate § ’ 


Unscrew distributor cap (') 
Unscrew distridutor rotor (2) 
Ons ers 
Unscrew adapter (6 
Remove cover (3) 
Unscrew screws (4 

ratig? 
Check seal (9) replacing i necessary 
Tightening torque* 


Take off rubber guard (5 
Unscrew fut (6) 

Remove protective cower (7 
Hewrstall adapter (8) 


Turn crankshaft to move valves in cylinder 
no tto TOC (arrow on camshaft sprocket 
faces mark on cylinder head) 

Remove wibration damper - see 11 23 010 


Two Pace Mud Toothed Belt Sprocee! 
Remove hub for vibration damper - see 
11 23 03! 

Swing away clamp (7) 

Litt out TOC sender (8) 

Unscrew screw (9) and take off protective 
cover 


° See Specifications 


All 

Loosen bolts (7 and 8) 
Push in tensioning roller 
Tighten bolt (8) 

Take off drive belt 


Tigntening Toothed Drive Belt 


Loosen bolt (8) (spring force should 
be Capable of moving the tensioning 
roller) 


Crank engine once on the crankshaft 
in direction of rotation up to the TOC 
mark (drive belt is tightened) 


Check timing (mark on camshaft! 
Sprocket must be aligned precisely 
with mark on cylinder head with the 
crankshaft at TOC mark) 





/ ' 
There are different toothed drive belt 
versions 
1. Sprockets with Square Profile 
A. Square profile with 111 teeth 
8B. Square profile with 110 teeth 
(‘Z 127°) with modified tensioning 
spring and tensioning roller mark 
ed “2Z 127 


Paste a label containing the date and 
mileage on the cylinder head cover 
atter finishing the work 


2. Sprockets with Semi-round Profile 
A. Semi-round profile with 128 teeth 
B. Semt-round profile with 127 teetn 
("Z 127°) and tensioning roller 
marked “2Z 127 





Versions A must be converted to B*** 
Install toothed drive belt starting from 
the crankshaft sprocket and working 
opposite the engine's direction of 
rotatien 


portant 
Check position of the distributor 


, 
f a Toothed Drive Belt Assembly 
: Camshaft sprocket 

Pres : Tensioning roller 


Crankshaft sprocket 
intermediate shaft sprocket 
Toothed drive belt 


Vbwn 


*** See Service Information of Gr. 11 
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1133020 REMOVING AND INSTALLING ad 
ROCKER ARM SHAFTS 


Remowing Rocker Arm Shatts 

a) Exhaust Sree 
Valves of cylinder no 6 must overlap 
Push mn rocker arm of fist cylinder 
Turn camshaft on adapter toward intake 
vide until! pressure is taken off of all rocker 
arms 
Pull out rocker arm shaft or drive out with 


Special Too! 11 3 050 





Engine with Distributor 

Remove cylinder head 11 12 100 

Mount cylinder head on Special Tool 

11 1 060 and bolt down with one cylinder 
head bolt 

Unscrew oil line (1) 


bi Intake Side 
Turn camshaft on adapter toward exhaust 
wide until pressure 1s taken off of al! rocker 


Unscrew toothed belt sprocket 

Adjust clearance of al! valves to maximum 
value 

Remove plugs 

Remove guide plate (2)! 


arms 
Pull owt rocker arm shaft of drive out with 


Special Toot 11 3 050 


Guide plate (2) must fit in grooves of rocker 
arm shafts 


Lift out clamps Replace worn rocker arm shafts and rock 


fiviateor arms 
Straight surtace of clamp must fit on groove of falar 

Install rocker arm shafts that large ov! bores 
face walve guides and grooves for guide plate 


face mn 


rocker arm shafts 


Mount disc (3) and adapter (4) on camshaft to 
turn the camshaft 





Remowng Rocker Arm Shatts 

a! Exhaust Side 
Valves of cylinder no 6 must overlap 
Push in rocker arm of first cylinder and 
turn camshalt on adapter toward intake 
wide unt! pressure 4 taken off of al! 


1133020 REMOVING AND INSTALLING 
ROCKER ARM SHAFTS 


Engine with OME 

Remove cylinder head 11 12 100 

Mount Special Tool 11 1 060 on assembly stand 
00 1 490 and mount cylinder head with one 
cylinder head bolt 


rocker arr 
Pull out rocker arm shaft of drewe out wit? 


Special Too! 11 3 050 


Unscrew ov! lene 61) 
Remove toothed belt sprocket 


thi Intake Site 
Turn camshaft on adapter toward eahautt 


Mount adapter \2 


Acyust valve clearance of al! walwes t 


masimum value wie am! move rocker arms unt)! pressure 


taken off of all rocker arms 
Pull out rocker aem vhaft of dewe out «itt 


Special Toot 11 3050 


Lift out front and reer plugs (3 Replece worn rocker arm ihalts and rocker 


Remove guide plate (4 arms 


ingtall roceer arm halts thay ol bores large 
face down toward walwe guide and small of 


bore and groowes fre guicte plate face on 


Guide plate (4) must fit in grooves of rocker 


arm shafts 





Straight surface of clamps must fit on groove 
of rocker arm shafts 





+ 





1133031 REPLACING ROCKER ARMS 


Remove rocker arm shafts 17 33 020 

Replace worn rocker arms or rocker arms with 
loose slides 

Loose slides will be noticed as unusually loud 


valve nowe 


Transfer adjusting screw (1), eccentric (2) 
washer (3) and mut (4) to new rocker arm 
Replace a worn ecceftric 

pene tare 
Adjusting screw and mut have M6 x 0 75 fine 
threads 
Bore faces out and thick side down 
Bevelled surtace of adjusting screw faces boss 


on rocker arm 





1134004 ADJUSTING VALVE CLEARANCE 


Remove cylinder head cover 11 12 000 

Crank engine on crankshaft 

Make adjustments in firing order 153624 
in compression TOC 

Adjust valve clearance’ between valve and 
eccentric after loosening nut (1) 


Tighten nut (1) with Special Tools 11 1 150 
and OO 2 050 
Tightening torque* 


1134509 CHECKING ALL VALVES FOR 
LEAKS 
Camshatt Removed 


Spark plugs remain installed 

Fill combustion chamber with gasoline outdoors 
or indoors in conformance with fire prevention 
regulations 

Valves and valve seats must be inspected. if 
gasoline escapes around the valve heads 

Remove and install valves 11 34 550 

Machine valve seats 11 12 607 


* See Specifications 


Install valve 

Always use Special Tool 117 1 350 to avoid 
damaging valwe seals 

Lubricate valve seal (1) with of and install 
Source for Special Too! Sleewes 

Cartoo!l 

Alfred Brehm Str 

D 8070 Ingolstadt 


1134550 REMOVING AND INSTALLING 
VALVES 


Remove rocker arm shatts 1¥ 33.020 
Place Special Too! 11 1 066 (tray) in Special 
Too! 11 1060 
Unscrew intake manifold 
ratlat 


Replacing gaskets 


‘ANG 


aL pe 


With '‘Gotze” Seals 

Press on valve seal to fit teght with Special Tool 
111140 

Dia A® 128mm (0 504") 

With “Elring” Seals 

Press on valve seal to fit teght with Specrat Tool 
111080 

Di A> 135mm (0531) 


Press down valve springs with Special Too! 
11 1 060 and remove valve collets 


; 
| 


6 


New, omproved valve stem seals with grooves on 
the inside are presseci on by hand with Special 
Too! 11 1 200 

Special Tool 11 1 200 has two diameters for 
7 mm (0 276") and 8 mm (0.315°) valve stem 
walls 


Take off upper spring retanner, valve springs 
and lower spring retainer 

Take tray out of assembly fixture and pull! 

Out valves 

insta lation 

Only install valve springs with same color code 
wire gage size and length 

Lubricate valve guides and valve stems with ov 


7811 seal 


1135020 REMOVING AND INSTALLING 
DISTRIBUTOR INTERMEDIATE 
SHAFT 


Pull off valve seal with Special Tool 11 1 250 


Remove fuel pump — see 13 31 030 

Remove distributor — see 12 11 060 

Remove frontend cover see 1114 175 
Unscrew guide (1) and pull out intermediate 
shaft (2) 

installation 

Check sprocket, replacing interm shaft if neces 
sory Install sprocket with mark 'B''*** 
Bearings in crankcase cannot be replaced 

*** See Service Information of Gr 11 
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ENGINE OIL CIRCUIT 


Oil pan 

Intake with filter screen 

On pump 

Safety valve 

Ont filter 

Safety valve (oi! filter) 

Check valve, unfiltered side } prevent cramming of filter 
Check valve, filtered side =} on stopped engine 
Pressure relief valve 


Sieerve-e 


Main distribution bore 

Oil pressure lamp sensor 
Crankshaft bearing 

Ont thore io cylinder head 
Hollow rocker arm shaft 
Front camshaft bearing 
Camshaft bearing 

Rear camshaft bearing 
Rocker arm bearings (intake) 





14 
15 
1Sa 
16 
17 
18 
9 
20 
21 


Rocker arm bearings (exhaust) 
Intermediate shaft bearings 
Spray ov! for distributor gear 
Out tine for cams 

Valve guide 

Conrod bearing 

Spray orl 

Piston pin/cylinder wall 

Spill from cylinder head 


520 11 253 


22 Oi! drain 

23 Onl filler neck 
24 Onl dipstick 
25 Oil drain plug 
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1140000 CHECKING ENGINE OIL 
PRESSURE 


Pull off wires on o1! pressure switch 
Unscrew oi! pressure switch [1 
Irvst.elterune 


Check gasket, replacing if necessary 


‘\ , : Screw in Special Too! 11 4 050 (connector 

, Connect Special Too! 13 3 063 (hose! in con 
" junction with Special Too! 13 3 06) (pressure 
tester) 

Check ov! pressure* 





* See Specifications 
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1141000 REMOVING AND INSTALLING 
OIL PUMP 


Remove oil pan 11 13 000 
Unscrew o'! pump 


Installation 

Gurde in drive shaft (1) 

Replace bearing — see 11:11 160 

325 iX 

Fill master oi! bore (pressure end) of ov! 


pump with engine ol*** 


Testing and Servicing 
Unscrew cover (2) and clean oil filter screen (3) 


Check whether gears turn easily by turning the 
drive shaft 


*** See Service Information of Gr 11 





Unscrew o1! pump cover and check oi! pump 
for wear 

Scoring in body | cover 

Wear on gears 


The pressure relief valve regulates oi! pressure 
in front of the oil filter and prevents onl filter 
leakage 

Check that piston (5) moves easily 

Check length of spring (6) « 44 © 02mm 
(1732 0008") 


installation 

Press in and hold spring (6) and washer (7) with 
a screwdriver 

Install circhp (8) 
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1141110 REMOVING AND INSTALLING ., 1143101 REPLACING GUIDE TUBE FOR 
PRESSURE RELIEF VALVE 1Y 1 390 moe OIL OIPSTICK 


Install guide tube with Loctite No 270°° and 
drive in againmit stop 


The pressure retef valve s located in the main 
bore and regulates the engine on! pressure after 
the ou! filter 

Remove oi! pan 11 13 000 

Unscrew pressure rele! valve 

Remove sleeve (1) 


1142020 REPLACING FULL FLOW OIL 
FILTER 


Unscrew filter with Special Too! 11 4070 
sitar 

Give gasket a Inght coat of ov! 

Screw on of filter by hand until gasket makes 
contact and then tighten by hand With one 
half turn 

Add oil, start engine, check ov level and 
check for leaks 

If onl pressure is mot built up in engines after 
replacing the ov! filter cartridge, stop engine 
turn (loosen) filter about 90°, start engine 
again and tighten filter after ol runs out at 
filter briefly (bleeding procedures) 








* See Specifications ** Source: HWB 


20 11 226° 





1151000 REMOVING AND INSTALLING 
WATER PUMP 


Engine with Distributor 
Drain coolant 
Loosen clamp {1 
Remove bolts (2) and take off suspension 
eye (3) 
Remove fan 1152 000 
stallaton 


Fill and bleed cooling system 17 00 039 


Engine with OME 
Drain coolant 
Remove distributor cap (1) 
Remove dutrrbutor rotor (2) 
Unscrew adapter (8) 
Remove cover (3) 
Unscrew bolts (4) 
Remove fan 11 52 000 
‘stallator 
Fill and bleed cooling system 17 00 039 
Check seal (9). replacing if necessary 








Unscrew pulley 

Unscrew bolt (4) and take off drive belt 
Remove rubber part (5) and pull out cover (6) 
free fall hd on 

Tighten drive belt and check tightness with 
Special Too! 11 5 020 


Compress spring clip and hold pin with Special 
Tool 115010 
frvstallatewa 


Check installed position of pin to water pump 


Oisconnect water hoses (7 and 8) 
Unscrew water pump 
frestallatior 


Replace gasket 
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1159502 OVERHAULING WATER PUMP 
WATER PUMP REMOVED 1 3 


- 
| 
\ oP. LS 00 8 500 


Replace bearing (3) and seal (4 
Check ompetier (6) replacing if necessary 


4 1 Mub 
2? Water pump body 

) Press on bear ng 3) agarnst stop 
Press on mpet her 6! 


Check avempbied distances 


Pull off hub (1) with Special Too! 00 8 500 


Remove ceorclip (8) j—- 





Press out water purnp bearing 








é 


00 5 550 Orive out seal (4) . 
frestatiet 


Press in seal (4) with Special Too! 00 5 550 


———— 
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1152000 REMOVING AND INSTALLING 1153000 REMOVING AND INSTALLING 








FAN 


Temperature Dependent Viscous Fan Clutch 
Hold pulley with Special Tool 11 5 030 and 
unscrew coupling nut (1 

Left hand threads — loosen nut by turning 
clockwise 

Tightening torque* 


Tighten fan with Special Too! 115 040 

40 Nm £29 ft Ibs) tightening torque 5 

equal to 30 Nm (22 ft Ibs ) setting on torque 
wrench 


1152020 REPLACING FAN CLUTCH 


Remove fan — see 11 52 000 

Fan clutch must be replaced when 

a) hub has seized ~ fan of stopped engine 
cannot be turned or «4 hard to turn 

b) fan clutch has axcal andor radial play 
of #5 loseng o1! 

Check switching pornts* with a Vibrocard 

Unscrew fan mounting bolts and take off 

fan clutch 


* See Specifications 
*** See Workshop Equipment Catalog 





COOLANT THERMOSTAT 


Drain coolant partially 
Take off cover (1 
esilar 


Bleed cooling system we 1700039 


Remove thermostat 

Clamp on thermostat feces out 

Replace rubber ring (2 

New Thermostat Housing Since 1986 Models 
Install thermostat with number 1715 040 
(vernal walwe seat 


Checking Thermostat 

Does thermostat begin to open at temperature 
given in the Specifications? 

Check Opening temperature by placing 
thermostat on hot water and compere teit value 
with specified value 


1153080 REPLACING TEMPERATURE 
TRANSMITTER 

Pull off wie (1 

Unscrew transmitter 

Replace weal (2) 

Bleed cooling system = see 17 00 039 


11 Engine M21 


11 12 000 
101 
240 
500 
595 
600 
607 
729 
11 14175 
180 
605 
11 21 000 
501 
531 
571 
11 22 000 
051 
11 23 010 
031 
11 24 521 
571 
11 25 000 
651 
11 31 000 
100 
110 
11 33 050 
11 34 004 
509 
550 
11 35 020 


11 40 000 
11 41 000 
11 42 020 
650 
11 51 000 
502 
11 52 000 
020 
11 53 000 
080 


Cylinder head cover — remove and install ................c:sscsseserssrssssstesseesessesssseesensesereesssenees 11- 201 
CAIRO INCRE CORI FD a sesisics eons saves sntsntsicendicc a oi rvansinesivn ogni nica micnnshichinvnbareeamiiees 11- 202 
PREMERER Coe CRERER BD GON MEN: CLINT PRMD asia sa gcse anita cea iden chao eaaca eden 11- 203 
Cylinder head — remove and install (eENGiNe FEMOVE) ...........e cc eecceeeeeeeeeeetseeeeesseeeernneseesees 11- 204 
Valve guide — check for wear (Valve reMOVEM) .......... ccc cece eececteeceeeeeeeeesuseeaseeeeeeeeaaaeeas 11- 205 
MPALAAR CUUICER = FRRIRET) CW VA TMNT IGN) 5 se stasis ence eseisn Sacidanin da Ribwei aneenda steer adtaddavavennuedtionn 11- 205 
Valve seat — machine (cylinder head disaSSeEMbled) ............cccccssssessseeceseeessessnsseeeeeeessesenes 11- 205 
Cylinder head — check for cracks in water test (cylinder head disassembled) .................. 11- 206 
FPUEIONE COULTER == FEN AWS aN BCD OND Gc duncraicawaveunasusbinvaudntuasceasuchadencubaniessem ti hebstetuasnetcoabtées 11- 207 
PRE CON even WT TICE NNT COWIE = FOO aaioays cnc dccdacedeacenncensnteseiehiscascnneudetivinesen vonpasceunensens 11- 207 
oe ge ke Tet pee Ry.) eae 11- 208 
A rhamE OCT RARED = SUDETOCTING PAN TRD MODE essed wc cicpestascs stiziton ses sshd added ve desi ccm aca ee ape capeaN 11- 209 
Crankshaft — replace (crankshaft reMOVed) .0.........c cesses eeeeteteesseeeeeeeeeeeeescsceeeeeeeeersesessees 11- 210 
Crankshaft main bearing shells — replace (engine disaSSeMbled) ............csssseerreereennsseees 11- 210 
Fae RU AWE on UMC TINE EL as CRBC cotrsis cae cries rz ents Eh av satan Bau otis nats cactuo aon ne 11- 211 
FUE AE <> FUME NCYV GT IED MMR 5 asso coe is co Sica oa fea eendi areata eck Eada da sausouedibvabupanaassnoceseuashasns 11- 211 
Drive plate for torque Converter — replace ......... ccc eccsssssesseeeceeeessesseeeeeeeeeessseesseeeeeeeeaaseees 11- 211 
Ie Dera A CAA NNN 2 FN st dss cowiieiensintn wees ueuaNisa Weauaicaied seared sdoaaumanaua eed ented 11- 212 
WIGAN CHAITIENRE: TRLEY = FUDPDENGGUD esos hash Sih ees ie cna dacaaasentep Ss cas eag sada cermin aa seeadcnvonaceanio tue 11- 212 
Connecting rods — replace (PiIStONS FEMOVE) .........:csssecceceeestessseceeeeeeeenessseeaeeeeeteeeeeseees 11- 213 
Connecting rod bearing shells — replace (engine disassembled) ..............ccceceseeeeeeeeeeeeees 11- 213 
PUREE = URITRCI UN: GUE PRMD. bc 6535 cs seats ado panes soucds ences oc cunacs dao tesa tnundnaabeeeaekeacneseipcee aces 11- 214 
Piston rings of one piston — replace (piston reMOVE) 0.0.0... cee cceeeee ee eteseseeeeeeeeeesueaeees 11- 215 
CRTTIRC ET = FUNTION ED: IMRAN oasevahas reese cerektecosas Annies od taeda 11- 216 
OES FOE TARO aa as er cek zee aki so tonsa aauaaipdn ten conenaitsy pleeabgndaudabalcdebAs uk eahGouadansWiaiaabulvearpneeNaeeans 11- 217 
LATION COE SORT MCUIEOMUIED MINER os pasicosnasannadoctinsswoasuancaseminsaniesssinivranisapsasneyessmasidtenhsnassimanvaans 11- 218 
REG RaT BFS: = TOROS aiitaniiAmiAdinsn Rm iN Ne nN 11- 219 
MRI CONS I iad i id ia vek cassis Giada ahiVonmnccdadcasdsassabpeacababua tides isacsindadsssntioatakes 11- 219 
Valves — check for leaks (camshaft reMOVed) .............cccsseeeessssesssseeeectsteesseenaeeeeeeesesessees 11- 219 
SLIP: TENTION WE MURR 5 cts ak ddan pean specs uhh aa ans haired beads Hae NEAR ag 11- 220 
Intermediate shaft — remove and install 2.0.0.0... ccc eeeeeeeee anes ssseeaseeeeeeeeeseaeeas 11- 220 
Poi te [le (oD RR SIE ere Pena a ee eS eCnO ERS EAE RS BEESON eon ES SDRORO ERNE DS Bey een NT 11- 221 
EF TG OM FS IIE sb icismissitsié nica nactpaasten stew caprantinantvaabnaebeaihemminsesaniaxiemati telat canedaaneNsien 11- 222 
CUE UATE ==. FNCTR ee: TUE Waa eos eee ea are 11- 223 
EOI PII IR AUN en a a ale wa pers a noe ance mes pas ei ae aeaanalencaains 11- 224 
Oil spray jet — remove and install/replace (crankshaft removed) .............00ccc cesses 11- 224 
PERRET CITIES = TOTTI RIGS UCN 35s es 11- 224 
Water pump — overhaul (Water PUMP FEMOVET) ..........cccccsceserersssseessrseerettssssssssestetenssssseees 11- 225 
FEAL =< TENURED NUCL, MUNIN osc cures recurve giawtaxasiaven acnaseieraxenedaoanabmaieiimnaa secaniausauniyaammeneaausavennamueniy nies 11- 226 
ake Tea )i) - ec: Gray Memerpeeee tp er EMT er Pre PEPE eee SPE TTT TP SPP Tr eT Te rer 11- 226 
Coolant thermostat — remove and install .......0....0.c ccc cece ccceeeeeecceeeeeeeeeeeeeseseueeeeeeeesseseees 11- 226 


Temperature transmitter — replace 
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M21 Small 6 cylinder 
D Diesel 
\ 24 Displacement (x 100) 
—— w Swirl chamber 
_ 


M21024W . BMW 324d /524d 





11-200a 











Small 6 cylinder 
Diese! 

Displacemen tin 100) 
Swirl chamber 
Turbocharged 


M210 24WA — BMW 524 td 
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WORKING INSTRUCTIONS 
concerning cleanliness on fuel system 


Clean area around repair point thoroughly — @g prior to unscrewing 
lines, switches, etc 


Always place removed parts on a clean surface and cover with plastic 
sheet — never use rags losing lint! 


Close off of insert plugs in open lines and components immediately 


Only install cleaned parts 
Take new spare parts out of ther packaging only immediately before 
installation 


Never let diesel fuel spill on to coolant hoses ~ :f applicable, wash off 
immediately with water 


Remove o:! trap (7) 

Unscrew threaded sleeves and take off cylinder 
heed cover 

irestaiiat 

Install threaded sleeves with saals 

Check seal on o1! trap. replaceng if necessary 


1112000 REMOVING AND INSTALLING 
CYLINDER HEAD COVER 


M21024W 
Disconnect hoses (12 





mtallata 
Check cylirtder head cower gasket (8) and 
rubber ring (9). replacing if necessary 
Insert rubber ring (9) in cover and lubricate 
with ov 

Tightening torque* 


M210 24WA 
Disconnect hoses (1 3) 





Loosen screws of cower 

Installation 

First tighten the cylinder head cover and 
then the protective cover 





* See Specifications 
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1112101 REPLACING CYLINDER HEAD 
GASKET 


Hemove cylinder head 11 12 100 

Clean sealing surfaces on cylinder head and 
crankcase carefully with gasket remover** 
a hard wood scraper (even slight scratching 
would cause engine to leak because of high 
compression) 

Check levelness with standard steel ruler 


and 


Ver cay Monte ylnder feo 
Install a cylinder head gasket conforming 
with heghest piston protrusion of all sox 


pistons 


Measuring Piston Protrusion 

Place dial gauge in Special Too! 00 2 530 an 
cleaned cylinder head sealing surface and set 
to zero with pre load 


Apply dial gauge on measuring point “A” of 
cleaned piston and find highest point by 
turning crankshaft 

Note displayed value « piston protrusion “A 
Apply dial gauge on measuring point "B™ and 
note piston protrusion “B 

Mean value of “A” + “B" «4 the “piston pro 
trusion”” of a piston 

Repeat measuring on al! six prstons 





m21 11 O17 





Piston with heghest “piston protrusion” will 
determine thickness of cylinder head gasket 
Cylinder Head Gaskets 





Highest Paton Code of 
Protruson of Cylinder 

All 6 Pistons Head Gasket 
mm) (no. of holes) 
0646 O78 1 

079 O91 2 

092 108 3 


Burners are installed with shrink ft in cylinder 
head 
Replace cylinder head. if burners are loose or 


damaged 


Burner retrusion = distance “'B"’* 


* See Specifications 


Push on radial of seal over Special Tool 
112212 


Lubricate sealing hip with orl 


1112240 REPLACING RADIAL OIL SEAL 
IN END COVER 


Remove toothed drive belt 11.31 110 
Unscrew pulley (1) 


Slid” slot of pulley and bore of washer (2 
over pin of camshaft 


Press in radial ov! seal with Special Tools 

11 3 080 and 00 5 500 

Press in new radial ov seal against stop in 
contradiction to the standard seal, which was 
installed tush 


Unscrew oil line (3) and take off bearing cap 
(4) 
Pull off radial on! seal 





f Coat sealing sutface with a brush on universal 
sealing compound | Three Bond Silicon 
1207°** and mount bearing cap (4 
Tightening torque* 


* See Specifications 
** Source: HWB 


CYLINDER HEAD 
Engine Removed 


Unscrew injection pipes an fuel mpectors 
and mnyection pump with Special Tool 
135020 

Mount protective caps 


Installation 


Tightening torque: 20 to 25 Nm (15 to 18 
ft tbs) 


Turn cylinder no 1 to TOC — cylinder no 6 


overlaps 
w>t1o4? 
Ps Hold crankshaft with Special Tool 11 2 300 
me pier” 
11 2 300 pw Py , i 


a? 


Remove hose (5) and protective cover 
Installation 

Tighten the cylinder head cover first and 
then the protective cover 





1112500 REMOVING AND INSTALLING 


Remove cylinder head cover — see 11 12 000 








Loosen bolts (1 and 2) and nut (3) 
Loosen and take toothed drive belt off of the 
camshaft sprocket 


Mfallatron 

Turn in the camshaft before Mounting the 
cylinder head, so that valves of cylinder no. 6 
overlap — hold camshaft with Special Tool 
113090 

Install and tighten toothed deve belt - see 
1131110 


Unscrew bolts in order of 14 1 and take off 

the cylinder head 

instatiar 

Keep o:! out of cavities sence otherwise bolts 

tightened with specified torque might not 

exert sufficient force on the cylinder head 

In addition, the crankcase might be cracked 

Clean cylinder head bolts 

Lubricate threads and bearing surfaces of bolt 

heads with a light coat of of 

Replace cylinder head gasket . measure piston 

protrusion — see 11 12 101 

Tighten bolts in order of 1 14 in three steps’ 

Adjust valve clearance see 11 34 004 

Check static adjustment of the injection pump 
soo 13.51 005 

Tighten cylinder head bolts to specified torque 

angie with Special Tool 11 2 110 regardless of 

the engine temperature in the 3rd step (cover 

of cylinder head removed again after running 

engine warm) 


* See Specifications 
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1112607 MACHINING VALVE SEAT 
Cylinder Head Disassembled 


1112595 CHECKING VALVE GUIDE FOR 
WEAR 

Valve Removed 
The valve seat machine from Hunger and a tive 
sided cutting tool from New Way must be usext 
to machine valve seat mnsert rings 
An oversize valve must be mnstalied after 
machining a valve seat 
Machine valve seat insert rings until specified 
valve retrusion “R™ 1s reached 


To check install a new valve that the end of 
the valve stem i flush with the valve guede 
Apply dial gauge and measure tilt play 

Max permissible tit play* 





~é — 
FS Valve retrusson R* 
Machine correction angles* to produce valve 
“4 ! ty seat diameter M* and valve seat width B*, after 
a i 4H machining the valve seat angle* 
4 fs Valves may not be ground in 
‘ i Check valves for leaks 1134509 
‘ , ~ f 
sd 
uy 
. 
oe 5 — 


1112600 REAMING OUT VALVE 
GUIDE 
Valve Removed 


If there +s excessive play between the valve 
guide and valve stem (soe 1112595) ream 
out valve guide and install a repair valve 
with an oversized stem diameter ‘'S*** 

This also requires machining the valve seat 





see 11 12607 
Press guide pad (1) on to valve seat and ream 
out valve guide starting from the combustion H 


chamber end — turn down reamer once 





* See Specifications * See Specifications 





111033 


Motte 





11-206 


1112729 CHECKING CYLINDER HEAD 
FOR CRACKS IN WATER TEST 
Cylinder Head Disassembled — 


Mount Special Tools 11 1031 on cylinder head 
fusing cylinder head bolts) 


Unscrew adapter (1) and plug openings with 
Special Tools 11 1036 

Insert seals 

fnstellation 

Install adapter with bolt cement** 


Apply Special Tools 11 1034 and 11 1035 


Attach Special Tool 11 1033 

Apply compressed air on cylinder head 

Test pressure © 4.5 bar (64 psi) 

Place cylinder head in water bath and check 
for leaks 

Note 

Relax water bath with a detergent if necessary 


** Source: HWB 





11-207 


1114175 REMOVING AND INSTALLING 
FRONT END COVER 


Remove vibration damper hub 11 23031 
Remove toothed belt 11 31110 

Hold intermediate shaft gear with Special Too! 
112040 

Unscrew bolt 

Remove washer and gear 

irestallarioe 


Guide centering pin into bore 


Screw in bolt (1) again 

Pull gear off of crankshaft with Special Tools 
00 7 501 and 11 2 131 

Important? 

Woodruff key 

Installation 


Mount gear that shouldered end faces forward 


Unscrew boits (4 6) 

Only loosen other o:! pan bolts 

Separate or! pan gasket on end cover carefully 
with akorfe 

Take off end cover 


wt ti tds 








fatal 
If or! pan gasket 1 damaged, remove or! pan and 
replace gasket 17 13 000 
Fill bores of oF! pan gasket with a Brush on 
universal sealing compound) «Three Bond 
Silcon 1207°° 
Replace gasket (7 


Check radial ov! seals. replacing if necessary 
Use Special Tool 11 2 211 on crankshaft and 
Special Tool 11 2 212 on intermediate shaft 
when installing end cover 


1114180 REPLACING RADIAL OIL SEAL 
IN FRONT END COVER 


Remove front end cover 11 14 175 

Press radial ov! seals out of cover 

Press om radial on! seals with Special Tools 

24 1050 and 24 1 040 

Press in mew radial ov! seals to depth of appron 
1 to 2 mm (0 039 to 0.079") in contradiction 
to standard seals which were instalied flush 
Lubricate sealing lips with ov! 


** Source HWB 


11-208 


1114605 REPLACING RADIAL OIL SEAL 
IN CLUTTH END COVER 


Transmissvon Removed 


Remove fiywheel 11 22 000 

Unscrew or! pan/end cover mounting bolts 
Only toosen other o1! pan bolts 

Separate o:! pan gasket on end cover carefully 
with a knife 

Take off end cover 

If ont pan gasket «6 damaged. remove o! pan 
and replace gasket 11 13 000 


77) yr ; 
Replace gasket (1) 
Coat holes of o1! pan gasket with a brash on 
universal sealing compound § Three Bond 


Silicon 1207°* 






00 5 500 


Press im radial of seal with Special Tools 

11 1 2760 and 00 5 500 

Press en new radial ov! seal to depth of appros 
11.1 260 1 to 2 mm (0 039 to 0.079") in contradiction 
to standard seal which was installed Mush 
Lubricate sealing lip with on 


sfaliat 


Use Special Too! 11 2 213 to install end cover 


w211t 033 


** Source MWB 





11-209 


1121000 REMOVING AND INSTALLING 
CRANKSHAFT 


Remove engine 11 00 050 
Mount crankcase on Special Too! 00 1 490 
with Special Too! 110110 


Remove clutch 21 21 000 

Remove cylinder head 11 12 100 
Remove tront end cover 11 14 175 
Remove oi! pump 11 41 000 
Unscrew braces 


Check axial play* before remowng crankshaft 
if maximum permusuble play « exceeded 


check or replace thrust bearing 


Remove flywheel 11 22 000 

Take off end cover 

instatiateor 

Replace gasket 

Use Special Tool 11 2 213 to avord damaging 
racial on! seal 

Cut off gasket on o:f pan sealing surface 


* See Specifications 





Unscrew connecting rod bearing caps 

' yf ) 
Replace conrod bearing shells and check conrod 
bearing play. see 1124571 
Par code numbers (0 =. 99) must be same or 
connecting rods and bearing Caps 


Remove crankshalt bearing caps and lift out 
crankshaft 

tu ; 
Do not mus up bearing caps 
Bearing cap no 115 on toothed belt end 
Bearing cap no 615 the thrust bearing 
Install bearing shells and check bearing play 
see 1321531 


Check ancal play after rnitaiinng crankshaft 
umscrew thrust beareng cap no 6 agarn 

Center thrust bearing by applying knocks from 

» plastic hammer on rear and front ends of 

the crankshaft 

Tighten thrust bearing Cap bolts agarn as specified 
Check axial play* 


If crankcase 4 replaced clean o:! and water 


ports again thoroughly to remove casting sand 


* See Speci ficatrons 





11-210 


1121501 REPLACING CRANKSHAFT 
~ Crankshaft Removed - 

A replacement crankshaft is supplied 

complete with corresponding bearing 

shells for main and conrod bearings 


Crankshaft Identification 
Engine —_ Stroke Code 
M210 81.0mm Cc 


Crankshaft is surtace treated and may 
only be reground in the factory 


Reground crankshatts are marked wilh 


stripes of paint 


Conrod Bearing Journal (A 
1 paint stripe Size 1° 
2 paint stripes Size 2° 


Main Bearing Journals (B) 
1 paint stripe Size 1° 
2 paint stripes Size 2° 


Cars with Manual Transmission 
Install pilot bearing for transmission 
main shaft 


Installed Order 
Ball bearing (1), cover (2), felt ring (3) 
and capsule (4) 


Insert cover (2) with the embossment 
facing out 


Fill bore in crankshaft with approx. 1 
gram (0.035 oz.) of lubricating grease 
Drive In pilot bearing with Special 
Tools 11 2 030 and 00 5 500 


* See Specifications 





The crankshaft is marked with yellow 
green or white paint depending on 
main bearing journal tolerances 


The bearing shells are marked with 

yellow, green or white paint 

1 Bearing shell 1-2-3-4-5-7 

2 Bearing shell 6 (pilot bearing 

3 Bearing shell with lubricating 
groove installed in crankcase 

4 Bearing shell without lubricating 
groove instalied in bearing cap 


Check ground size of the main bearing 
journals! 


Installing Instructions 

Install only bearing shells with 
yellow” color code in the crankcase 

(regardiess of old color code mark on 

the crankcase) 

instal! bearing shells with “yellow 

green - white” color code in bearing 

caps depending on the crankshaft 

bearing journal color code 


Install crankshaft 

Place Type PG-1 Plastigage on crank 
shaft wiped clean of ol! and tighten 
bearing caps with the correct torque’ 
Do not turn the crankshaft 


Source of Supply tor Plastigage 
CARTOOL 

Alfred-Brenhm-Str. 5 

D-8070 Ingolstadt 


* See Specifications 


Remove bearing caps 
Read bearing play’ by measuring the 
width of the flattened Plastigage with 


Tighten bolts in two steps (use old 
conrod bolts) 
Step 1 20 Nm (145 ft. Ibs 


help of the supplied scale Step 2 70° torque angie 
Correct the bearing play by installing 

new bearing shells, bearing shells of a porta 

different machined size or with a Do not turn the connecting rods or 
different color code crankshaftt 


Remove bearing caps 





Survey of Color Code Shaft Diameter 
Bearing Shell Thickness’ 


Read bearing play’ by measuring the 
width of the flattened Plastigage wit! 
help of the supplied scale 


Triple Classification Color Codes Correct the bearing play by installing 








Ge = yellow new bearing shells, bearings shells o! 
Gn= green a different machined size or with a 
Ws= white ditterent color code 

Replace conrod bolts for final installa 
1 Crankshaft diameter tlon and tighten the conrod bearing 
2 Bearing play caps in two steps (see above 
3 Bearing shell thickness 
4 Console diameter 





Replacing Conrod Bearing Shells 

Red or biue conrod bearing shells in 
accordance with the color code mark 
on the connecting rod are instaliced 
Standard for a pertinent ground size or 
crankshaft 


Install only red bearing shells of a 
pertinent ground size for a replace 
ment crankshaft 





Place Type PG-1! Plastigage on crank 
shaft wiped clean of oll in the BOC 
position and mount conrod bearing 
caps that all grooves are on one side 
Pair numbers (0 .. 99) must be the 
same On Caps and connecting rods 


Source of Supply for Plastigage 
CARTOOL 

Alfred-Brehm-Str. 5 

D-8070 Ingolstadt 





* See Specitications * See Specifications 





11-210b 


11 21531 REPLACING CRANKSHAFT 
MAIN BEARING SHELLS 
Engine Disassembied 


The crankshaft is marked with yellow 
green or white paint depending on 
main bearing journal tolerances 


The bearing shelis are marked with 
yellow, green or white paint 


, 


Bearing shell 1-2-3-4-5 


1 

2 Bearing shell 6 (pilot bearing) 

3. Bearing shell with lubricating 
groove installed in crankcase - 

4 Bearing shell without lubricating 


groove installed in bearing cap 


Check ground size of {ne main bearing 
journals! 


Install bearing shells in the crankcase 
with the same color code as the dot o! 
paint on the console 

install both bearing shells according to 
the crankshalt color code mark, if the 
color code marked on the crankcase Is 
washed off 

install bearing shells in the bearing 
caps with the same color code as for 
the crankshaft 


Install crankshaft 

Place Type PG-1 Plastigage on crank 
shaft wiped ciean of oll and tighten the 
bearing caps with the correct torque’ 
Do not turn the crankshatt 


Source of Supply for Plastigage 
CARTOOL 

Alfred-Brehm-Str. 5 

D-8070 Ingo!lstadt 


* See Specifications 





Remove bearing caps 

Read bearing play* by measuring the 
width of the flattened Plastigage with 
heip of the supplied scale 

Correct the bearing play by installing 
new bearing shells, bearing shells of 
different machined size or with a 
different color code 


Survey of Color Code Shaft Diameter 
Bearing Shell Thickness* 


Triple Classification Color Codes 
Ge = yellow 
Gn = green 
Ws-= white 


Crankshatt diameter 
Bearing play 

Bearing shell thickness 
Console diameter 


a WN 


* See Specifications 


11-211 


| 
1121571 REPLACING PILOT BEARING ® 


IN CRANKSHAFT 


1122000 REMOVING AND INSTALLING 
FLYWHEEL 





Remove clutch — see 21 21 000 Remove clutch see 21271000 


Pull out bal! bearing with Special Too! 
112010 


5 


Hold tlywhee!l with Special Too! 112 170 
Unscrew bolts and take off flywheel! 


Clean tapped bores 

Insert ning 1) 

Replace and install new expansion bolts witt 
a bolt cementr** 


Tightening torque” 


Installed Order Check flywhee! for anial runout’ 


Ball bearing (1), cover (2). felt ring (3) and 
capsule (4 


Insert cover (2) with embossment facing out 
Friction surfaces may be machined to min mum 


distance A* 

if machining the trecthon surface reduces 
distance hh to zero. the flange surface (distance 
ho} must be mach ned 


Frictron surfaces of double mass flywheels 
cannot be machined 


Pack bore in crankshaft with about 1 gram of ve 
lubricating grease 


Drive in pilot bearing with Special Tools ’ 
11 2.030 and 00 5 500 —_ = . alee 7 j i 
A r- — , 
ea | i) eae fo a p—— ba 
— A ew ! 





1122051 REPLACING DRIVE PLATE FOR 
TOR OUE CONVERTER 


Remove transmisron — see Group 24 

Hold flywheel with Spec! Too! 11 2 170 
Unscrew bolts and take off flywheel 
irestariar 

Clean tapped bores: 

Replace and instal! new expansion bolts with 
a bolt cement** 

Tightening torque* 





* See Specifications 
** Source HWE 


11-212 


1123031 REPLACING VIBRATION 
DAMPER HUB 


1123010 REPLACING VIBRATION 
DAMPER 


Remove radiator 17 11 000 

Remove vibration damper 11 23.010 
Hold hub with Special Too! 11 2 150 
Unscrew bolt (3) 

Take off collar washer (4 


Remove tan 11 52 000 

Take off drive belt on alternator, power pump 
and. if applicable. compressor for av condition 
er 

Unscrew pulley 

fallatio 


Tightening torque* 


ragtlat 
Tighten dewe belt and check tightness with 
Special Tool 115020 


Screw in bolt (3) about three turns 

Pull hub off of crankshaft with Special Tools 
00 7501 and 11 2 132 

Unscrew bolt (3) 


Unscrew pulley and vibration damper on hub 
mvtulluthanw 
Centering pin must fit in bore in vibeatron 


damper 





11 2 132 





11-213 


1124571 REPLACING CONNECTING ROD 
BEARING SHELLS 
ENGINE OISASSEMBLEO 


1124521 REPLACING CONNECTING RODS 
PISTONS REMOVED 


Only install connecting rods of same wenght 
class in one engine 
Werght class 1s die stamped in machined conrod 
bearing cap surface 


install red or blue bearing shells in connecting 
rod depending on color code on crank shaft 
C pUNTerwerght 

- 


Check machined size (conrod diameter!’ 





Connecting rods may not be reground 





Piston pin should slide through connecting rod install red of blue bearing shells en connecting 


bushing under light pressure rod bearing cap depending on color code or 
conrod bearing caps 

in BOC position place Type PG 1 plastigage or 
rankshalt wiped clean of o:! and install conrod 
bearing caps that lubricating grooves are on one 
wide 

Pawed code numbers (0 79) must be same 





Caps and connecting rods 
Source for Plast gage 
Cartoo 

Alfred Brehm Str 5 

D ~ 8070 Ingolstadt 
West Germany 


Tighten bolts in two steps (use old conrod bolts 
Step 1 * 20Nmi15 ft ids 


4770 


Step 2 * torque angle of 70 


Don't turn connecting rods or crankshaft 
Remove bearing caps 

Read bearing play* from width of flattened 
Plastigage with help of supplred scale 

Correct bearing play by installing new bearing 
shells. bearing shells of different machined we 
or with different color code 

Uv new conrod bolts for final assembly and 
tighten connecting rod bearing cap bolts in 
two sfeps see above 





* See Specificatrons 


11-214 


1125000 REMOVING AND INSTALLING 
PISTON 


Only install 4 puton of same make and same 
weight class 

Wergnt class 5 dre stamped with © oor n 
Remove engine piston crown 
Take off cylinder head. of pan and o:! pump 


Remove connecting rod bearing cap Check machined wize (piston diameter! * 


Mark enstailed position of connecting rod to 
crankshaft. +f conrod bearing shells do not 





have to be repleced 


M210 24 WA Check oriton installed clearance’ 


Engine oil «5 nypected into annular bore (4) of Mode! Make Measuring Port A 
piston wia Ol spray yet (3) for piston cooling 

Even sight damage on or! spray jet (3) will M210 Alcan 16 00 mm (0 591 
impair quarantee of onl stream meeting bore KS 18 00 mm (0 709 
(4). which would result on emmedite engine Mahle 1? 00 mm (0 472 } 
farvure Kong 


Screw Special Tool 11 2 050 on connecting 
rad to avord damage on of spray yet (1 


Set internal calipers to 2670 OF Micrometer wit? 
the measured priton diameter 
Press out piston upwards 





Remove circhp (1 Measure cylinder Dore with internal calipers at 
Press out piston pin bottom center and top in forward and 
PST LATO rotational directions 


Piston pins and pistons are matched and must Check priton installed clearance*® 
not be ewsed up 





* See Specifications 


11-215 


1125651 REPLACING PISTON RINGS 
ONE PISTON 


Lubricate piston and piston rings with ov! 
Olfset piston ring end gaps by 120° to 


each other Piston Removed 
Compress piston rings with Special Too! 
11 2 260 Measure side clearance’ of piston rings 


Only possible on rings ? and 3 


Screw Special Tool 11 2 050 on to connect Remove piston rings and measure end 


ing rod 10 avoid Gamaging ol! spray jet (3 Clearance’ 
Insert piston that arrow points to the 
toothed drive belt Install Piston rings with the word TOF 


Install connecting rod - see 11 24521 tacing the piston crow: 


Double wedge Compression ring 
2 Bevelied tace compression ring 
ou scraperr ng with rubber lined sor 


w 





i might not be possibie to find the 
TOp fication On used Piston rings 

Lay piston rings aside in correct seque 

and instalied position 





11-216 


1137000 REMOVING AND INSTALLING lnstallation 

CAMSHAFT * } Siide slot of pulley and bore of washer (2 
over pin of camshaft 

Remove av cleaner — see Group 13 

Remove fan — 1152000 

Turn crankshaft to have TDC in cylinder no 1 


and overlapping in cylinder no 6 


Unscrew camshatt 

fostatiatvor 

Replace rocker arms when replacing a camshatt 
because of worn cams! 

Slide steel ring over cam for vacuum pump 
Bearings are marked 

Bearing no 1 1s at front end 

See 11.12 240 for installation of bearing no 1 
with insertion of radsal o:! seal 

Mount oil line 


Hold crankshaft with Special Too! 11 2 300 


Check camshaft axial play” 
Install and tighten toothed belt, see 11 31110 


Unscrew hose (5) and cover 

Remove vacuum pump — 1166 000 
Remove rocker arm for exhaust in 2nd 
cylinder and ton intake in 3rd cylinder to 
take tension off of camshaft. See 11 33 031 


Loosen bolts (1... 2) and nut (3) Codes of Camshafts 


Loosen toothed belt and take it off of 


camshaft sprocket Engine Code 
Unscrew bolt (1) and remove camshaft - 
sprocket M21024W S 
installation M210 24WA E/T 


Tightening torque* 





* See Specifications * See Specifications 


1131100 TIGHTENING TOORHED DRIVE Loosen bolts (1 and 2) and nut (3) 


BELT 


Remove air cleaner see Group 13 
Remove fan 11 52 000 


Hold camshaft in position with Special Too! 
113.090 with cylinder no 1 at TOC and valwes 
of cylinder no 6 overlapping 


Turn cylinder no. 1 to TOC; valves of cylinder 
no 6 overlap 


em2011223 


W 
paper 


Important 
Tighten toothed drive belt with coolant tempera 
ture between 15 and 35° C (60 and 95° F 

Use 8 25 mm (0.098") feeler gage blade on the 
exhaust side for a new toothed drive belt of a 
belt used less than 15.000 km (10,000 miles! 


Hold crankshaft with Special Too! 11 2 300 


Ly 7 


ae 
= oe 


ad 


i” 


Press out tensioning roller with a torque wrench 
(analog display) 

Torque for toothed drive belt used 

up to 15,000 km (10.000 miles) « 42 + 3Nm 
(30 + 2 ft. Ibs.) of 

from 15,000 km (10.000 miles) on = 30 to 35 
Nm ( 22 to 25 ft. Ibs | 

Tighten nut (3) and then bolts (1 and 2) 
Check tightening torque for bolt (1 

Crank engine once in rotating direction and 
recheck timing 

Make static injection pump adjustment = wee 
13.51 005 


Disconnect hose (5) and unscrew cover 
Remove cylinder head cover 11 12 000 








11-218 


1131710 REMOVING AND INSTALLING 
TOOTHED DRIVE BELT 


Remove ar cleaner see Group 13 
Remove fan 11 52 000 


Turn crankshalt for TOC in eylinder no 1 and 
overlapping in cylinder ao 6 


Hold crankshaft with Special Tao! 17 2 300 


“et N 
1 EP ok 
- «* « 
- aa 
~ . tet 


rnd 


omy 4s s 
135 340 Se ae 


Disconnect hose (5) and remove cover 
Remove vibration damper 1123010 
Remove cylinder head cover — 11 12 000 





Loosen bolts (1 and 2) and nut (3 
Mark running direction of toothed drive belt 
and take off belt 


roller 
Hold camshatt with Special Tool 11 3 090 
TOC in cylinder no 1 and overlapping in 


cylinder no 6 


Hold injection pump gear wheel with Special 
Tool 13 5 340 for rough adjustment of the 
impection pump 

install toothed drive belt in opposte direction 
of engine rotation = turn loose camshaft 
sprocket against toothed drive belt completely 
Remove Special Too! 13 5 340 

Tighten toothed drive bett see 1131 100 


Toothed Drive Belt Layout 


Adjust mmpection pump statically vee 
1351005 


11 3 140 








211) 065 


11-219 


1133050 REPLACING ROCKER ARM 


Remove vacuum pump 11 66 000 
Pull off spring clip (1 
Pertinent cams of camshatt must be turned up 


for removal of rocker arms 


Press down valve springewith Specral Too 

11 3:120 and remove rocker arm watching 
Out for valve collets 

feveppene foaeve 
Install rocker arm with same ball headed bolt 
When re placing rocker arms it siways neces 
sary to also replace the ball headed bolts 


Pull out ball headed bolt with Special Too 
113140 
drsstallar 


Install ball headed bolt with a bolt cement 


and press im against stop 


tyliat 
Press spring clip into groove of bal! headed bolt 
Adjust valve clearance 11 34 004 


** Source HWB 





1134004 ADJUSTING VALVE CLEARANCE 


Remove cylinder head cower 11 12 000 

Turn engine to TOC with a wrench socket usert 
on crankshaft (vibration damper) 

Apply a 12 mm open end wrench on nut (1) for 
counterholding and unscrew nul on adjusting 
eccentric (2) 

Adjust walwe clearance V eccentric always 
turned toward outsede 

Make adjustments in firing order (15 3624 
and on compression TOC 

Tighten wut with Special Tools 11.1 180 and 
00 2 050 

Tightening torque* 


1134509 CHECKING VALVES FOR LEAKS 
Camshaft Removed 


Fill intake and exhaust ports with Gasoline 
Outdoors or indoors with strict conformance 
of fire prevention regulations 

Valves and valve seats must be inspected if the 
gasoline runs past the valve heads 

Remove and install valves 11 34 550 

Machine walve seats 11 12 607 


* See Specifications 


Pull off valve stem seal with Special Too! 
111250 


1134550 REMOVING AND INSTALLING 
VALVES 


Remove cylinder head — 11 12 000 

Remove thermostat housing and mount 
cylinder head on Special Too! 11 1 065 with 
Special Tool 11 3 135 

Unscrew intake manifold and exhaust manifold 
frstallar 


Replace gaskets 





Remove camshaft — see 11 31000 Install walwe 

Mount Special Tools 113.131 133 and place 111380 Always use sleeves to avoed damaging walwe iter 
> weals 

Lubricate valve stem seal 61) aith and instal 
Source for Sleeves 

Cartool 

Alfred Brehm Str 

D 8070 Ingolstadt 


11 3 132 (tray) im assembly frature 
Remove rocker arm 


Press on walve st@m seal against stop with 
Special Too! 11 1:1970 

New improved valve stem seals with groowes 
on the imide are pressed on by hand aith 
Special Tool 11 1 200 

Special Too! 11 1 200 has two diameters 
for 7 mm (0 776 and 8mm (0 315 valve 


stem seals 


Press down valve springs and remove valve 
collets 


1135020 REMOVING AND INSTALLING 
INTERMEDIATE SHAFT 


Take off upper spring retainers. valve springs 
and lower spring retainers 
Take tray out of assembly fixture and pul! out 
valwes 

tatliat 
Only install valve springs with same color code 
wire gage size and length 
Lubricate valwe guices and valve stems with ov! 
Measure valve retrusion A* see 11 12 607 


Remove front end cover 11 94 78 
Unacrew guide plate |! 
Pull owt ontermeciate shaft 2 turneng 
Crankshaft «f necesury 

sfaliat 
Crock gear replacing intermedsate waft 
ne essary 
Bear gn Crank Cav Cannot be -epl acect 





* See Specifications 
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ENGINE OF CiRCUIT 


Maren distertuteon tere on 
crankcave 

Onl eevee Dore on cyl head 
Camshaft bearing center 
Oiatributing bore in cy! head 
Hollow camshaft 

Camnshatt bearing. front 
Hollow camshatt 

Camshatt bearing rear 

Ov! supply line with open jets 
for cams of outide. valve 
guides and ball headed pins 
for rocker arms 

Eccentric for vacuum pump 
Soil! trom cylinder head 
Drain to onl pan 

Ont trap (crankcase went! 
Turbocharger 

Crankshaft bearings 
Intermediate shatt hearings 
and guide plate 

Spray of for gear wheels 
fou! pump drive) 

Conrod bearings 





a 


20 
16 


25 


Spray ov! 

Pitton pins 

Cyluner wats 

Ou! pan 

Fuel ntake with filter screen 

Ou pump 

Engine ov! pressure regulating walve 

ol pump lopen with pressure of 

551065 bar 7B 1092 pw 

Onl felter. volume 121 (24 pts 

Safety valve (open with pressure of 

25 bar > 35 pw. o:f supply guaranteed 

even with filter cartridge clogged | 

Filter Cartrichge 

Thermostat 

Oi! cooler 

Connection for ov! pressure trans 

mutter of indecator lamp 

Ov! spray yet (piston cooling! 

lopen with pressure of 15 10 2 bar 
21 to 28 pw! 


11-222 


1140000 CHECKING ENGINE OIL 
PRESSURE 


Disconnect wire on o:! pressure switch 
Unscrew oil pressure switch (1) 
Instatiat 


Check gasket, replacing if necessary 


Screw im Special Too! 11 4 060 

Connect 10 bar (142 psi) pressure tester of 
BMW service test unit 

Check o:! pressure* 





* See Specifications 





11-223 


1141000 REMOVING AND INSTALLING 
OIL PUMP 


Remove or! pan 11 13 000 
Remove oi! pump 


fastavatror 
Guide drive shaft (1) into bearing 
Replace bearing, see 11 11 160 


Testing and Servicing 
Unscrew cap (2) and clean ov! filter screen (3) 


Check whether gears move easily by turning 
the drive shaft 





Unscrew o1! pump cover and inspect on! pump 
for wear 

Scoring in body | cover 

Wear on gears 


The engine o1! pressure regulating walwe regulates 
the engrne or! pressure® 

Check that piston (5) moves easily 

Check length of spring (6) © 717 6 mm (2 819 


fresta ar ) 

Press on spring (6) and washer (7), and hold rn 
with & screwdriver 

Install corclip (8) 


* See Specifications 


Mw 2111 14 








11-224 


1142020 REPLACING OIL FILTER 


Unscrew o1! drain plug in onl filter and dram 
orl 

installation 

Tightening torque* 


Unscrew cap and pull out ov! filter (1) 
installation 

Replace seal 

Add o1l* and *** 

Tightening torque* 


1142650 REMOVING AND INSTALLING 
REPLACING OIL SPRAY JET 
Crankshaft Removed 


Engien oil 1s injected into annular bore (4) of 
piston via on! spray jet (3) for piston cooling 
A guarantee that oi! stream meets bore (4) 
could not be given were oi! spray jet (3) even 
slightly damaged 

Follow up damage would be immediate 
engine farlure 


Unscrew screws and take out o1! spray yet (3) 


* See Specifications 
*** See Service Information of Gr 00 





AM21 11035 


1151000 REMOVING AND INSTALLING 
WATER PUMP 


Remove air cleaner see Group 13 
Remove fan - 1152 000 


Take off drive belt and unscrew pulley 
Disconnect hose (5) and unscrew cover 
resi wiatia 

Tighten drive belt and check tightness with 
Special Too! 115020 


Detach water hose 
Unscrew water pump 
as 

vore 


Only push toothed belt to one side 


iristallatior 


Replace gasket (1) 








‘i-2e2 


1151502 OVERHAULING WATER PUMP 
~ WATER PUMP REMOVED 


Pull off hub (1) with Special Tool 00.8 500 
Remove circlip (8) 


Press out water pump bearing 


Drive out seal (4) 

Installation 

Lubricate seal (4) with o:! and press in with 
Special Too! 00 5 550 








Replace bearing (3) and seal (4) 

Check impellér (6), replacing if necessary 
1 = Hub 

7 > Water pump body 

Installation 

Press in bearing (3) against stop 

Press on impeller (6) 


Check assembled distances 





1152000 REMOVING AND INSTALLING 
FAN 


Remove fan cow! 

Hold pulley with Special Too! 115 030 and 
unscrew coupling nut (1) 

important! 

Lett hand threads — turn nut clockwise to 
unscrew 

Tightening torque* 


instatlatior 
Tighten fan with Special Too! 115 040 
40 Nm (29 ft Ibs} tightening torque 14 
equal to 30 Nm (22 ft. Ibs } setting on the 
torque wrench 


1152020 REPLACING FAN CLUTCH 


Remove fan — see 11 52 000 

Replace fan clutch when 

8) hub has serzed (fan okstopped engine 
cannot be turned or hard to turn) 

b) fan clutch has ax:al/radial play or 1s 
losing or! 

Check switching pornts*® with. Vibrocard*** 

Unscrew fan mounting bolts and take off fan 

clutch 


* See Specifications 
*** See Workshop Equipment Catalog 
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1153000 REMOVING AND INSTALLING 
COOLANT THERMOSTAT 


Remove fan — see 11 52 000 
Drain coolant partially 
Remove caps (1) 

Remove thermostat 


Irvspaltar 
Bar on thermostat faces out 

Replace rubber ring (2) and gasket 

Loosen bleeder screw (3) with engine at 
Operating temperature, heater set to ‘warm 
and engine running at fast rie speed 
Tighten bleeder screw again when escaping 
coolant 1s without air bubbles 


Testing Thermostat 

Does thermostat begin to open at specified 
temperature? 

Check opening temperature by placing the 
thermostat in a hot water bath and comparing 
actual Opening temperature against stamped 
value 


1153080 REPLACING TEMPERATURE 
TRANSMITTER 


Pull off plug — unscrew transmitter 
installation 

Replace seal 

Tightening torque* 

Testing — sae Group 12 


* See Specifications 


11 Engine M30 since E32 


11 12 000 
101 
500 
595 
600 
607 
719 
729 
11 14 100 
120 
131 
141 
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11 21 000 
501 
531 
571 
11 22 000 
051 
541 
11 23 010 
031 
11 24 521 
571 
11 25 000 
651 
11 31 000 
001 
051 
061 
090 
601 
11 33 020 
031 
11 34 004 
500 
550 
11 40 000 
11 41 000 
151 
11 42 021 
11 43 101 
11 51 000 
11 52 000 
020 
11 53 000 
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Ee. —@ a 
| 5 ze Pull off valve stem seal with Special Too 


11250 — 





1134550 REMOVING AND INSTALLING 





141 O60 


2 


7 


“x | 


so 
i #) 





VALVES 
Rocker Arm Shafts Removed 


Place Special Too! 11 1 064 (tray) in Special 
Too! 11 1060 


Press down vaive springs with Speci’ Too 
11 1060 and remove collets 


Remove upper spring retarnmer valve spring 
and lower spring retainer 

Take tray out of special tool fixture and pu! 
Out valve 

Presta agian 

Only install valve springs with same color code 
wire gauge sizé and length 

Lubricate valve quide and valve stem with oi! 








1173250 


Install valwe 

Use Special Tool 11 1 340 to avoid damaging 
the valve stem seal 

Lubricate valve stern seal (1) with on! and rnstall 
Special Too! Source 

Cartool 

Altred Brehm Str 

0D - 8070 Ingolstadt 


Press on valve stem seal against stop with 
Special Too! 11 1090 when diameter A 
140° 02mm (0551 0008") or 

Special Tool 11 1070 when diameter A 


143 02mm (0563 0008") 


New, improved valve stem seals with grooves 
on the inside are pressed on by hand with 
Special Tool 11 1 200 

Special Tool 11:1 200 has two diameters = for 
7 mm (0.279") and 8 mm (0 315") valve stem 
seals 





21 136 


Oil pan 

Intake with filter screen 

Or! pump 

Pressure relief valve 

Onl filter 

Safety valve (ov! filter) 

Main distributron passage 
Front oi! bore in cylinder head 


10 


18 
15 “nN 





In 





E OIL CIRCUIT 
me : 
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’ ” 23 
24 2b . - 
2s 
' 
— ° -™ i. 
Rear o1! bore in cylinder head 15 Camshaft bearing 
Crankshaft bearing 16 Rear camshaft bearing 
Conrod bearing 17 Exhaust rocker arm bearing 
Hollow rocker arm shaft, front 18 Spray jets for camshaft lubrication 
Hollow rocker arm shaft, rear 19 Intake rocker arm bearing 
Transmitter for o:! pressure indicator lamp 20 Valve guide 


Front camshaft bearing 
Camshaft bearing 


21) Bore in distributor drive 
21a Spray ov for distributor drive 





Untiltered ou! 
Filtered ort 


22 Overtiow from cylinder head 
23 Pocket / chain lubrication 
24 Spray oil for piston pin 

25 Oil drain bore 

26 Oil dipsteck 

27 Oil filler neck 

28 Oil dramn bolt 
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1140000 CHECKING ENGINE OIL 
PRESSURE 


Pull off wires on ov! pressure switch 
Unscrew o1! pressure switch (1) 
ealiae 


Check gasket (2), replacing if necessary 


Screw in Special Tool 11 4 050 

Connect hose 13 3 063 in conjunction with 
pressure tester 13 3 061 

Check o1! pressure* 


* See Specifications 





11,.41000 REMOVING AND INSTALLING 
OIL PUMP 


Pull out ol dipstick 

Remove o:! pan 11 13 000 

Unserew nut (1) and take off sprocket 
Unscrew bolts (2) 


Unscrew holder (3) and remove oi! pump 
f) 


Mount holder without tension 


hstalateor 
Push on sprocket after mounting or pump 
Tightening torque* for nut 


Instatiavon Chain Tightness 

Adjust chain tightness with shims (4 and 5) 
that chain will give at center under light thumb 
pressure 

Shims (4 and 5) must have the same thickness 


-* 


ON 





Ip, 
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Testing and Servicing 
Check whether oi! pump runs easily by turning 
the drive shaft 


Disassemble o:f pump and clean ol filter screen 
(5) 


Check of pump for wear 
~ Scoring in body 
Wear on rotors 


The pressure relief valve is installed in the 

main bore and regulates the engine o:! pressure. 
seg 11 40 000 

Check whether piston (6) moves easily 

Check length of spring (7) © 68 mm (2 677") 


* See Specifications 


e re ° The 8 bar (112 psi) pressure relief valve reguiates 
the oi: pressure in front of the oul filter and 

=.@ prevents ov! filter leakage 

> ; Check piston seat (8) 


Check length of spring (9) 44 04mm 


(1.732 » 0.016") 


Press en spring (9) and washer (10) with a wrench 
socket and enstall cerchyp (11) 


% 
1141151 REPLACING OIL PUMP DRIVE 
CHAIN 
' Remove oi pan 11 13.000 


Remove teming chain 11 31051 

Unscrew nut (1) and take off sprocket 

imMfalahon 

Adjust chain tightwmess, see 11 41 000 

* Chain with green color code are longer than 
chains with red color code 

Tightening torque” 





* See Speci frcatrons 
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1142021 REPLACING FULL FLOW OIL 6 
FILTER ~ 


Unscrew oi! drain plug (1) and drain ov 
Unscrew bolt (2) e 
Replace ov! filter (5) ' 


inmstewron 

Check seals (3 and 4). replacing +f necessary 
Mount oi! filter housing that arrow faces 
forward (FRONT) 

Tightening torque* 

Add engine oit* ** Model B 34 








1 Feed from pump 

2 Return to main of bore 4 
3 Bypass valve — opening pressure 25 0.25 bar (35 3 psi) 

4 Return inhibiting valve — opening pressure 0.1 © 0.05 bar (14 - 07 psi) 

5 Thermostatic activator for switching or! cooler 

6 Oil cooler 


TRiiterec oul 


Fiftered o1! 


Model B25 
B28 
B 32 





* See Specifications 
*** See Service Information of Gr 11 
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1151000 REMOVING AND INSTALLING 


1143101 REPLACING OIL DIPSTICK 
WATER PUMP 


GUIDE TUBE 


Remove fan 11 52 000 


Transfer clamp (1 
Take off drive belt and remove pulley 


Insert guide tube with Loctite No. 270°* and 
knock in against stop 

Always check o1! level with grip eye of o:! dip 
steck facing left when looking forward 

Non conformance could cause incorrect reading 
In other words engine o1! volume* would not be 
amount specified 


Tighten drive belt and check tightness with 
Special Too! 115 020 





Detach suspension eye (1) and water hose (2) 


Detach water pump 


Replace gasket 





* See Specifications 
** Source: HWE 
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1151502 OVERHAULING WATER PUMP Check installed distances’ 


Pull off hub with Special Too! 00 8 500 
Lift out corclip (1) 





. Fy 4 | 
= iA - buy WT 
o \ “\ 





Press out water pump bearing 
fastalvanon \4 - 
Press in water pump bearing against stop 
Press on impeller 





Drive out seal (1) 
installation 


Press in seal (1) with Special Tool 00 5 550 








30 11193 





11-330 


1152000 REMOVING AND INSTALLING 
FAN 


Hold pulley with Special Too! 115 030 and 
unscrew coupling nut (1) 

important’ 

Left hand threads — turn nut clockwise to 
unscrew 

Tightening torque* 


installatio 

Tighten fan with Special Too! 115 040 
40 Nm (29 ft. Ibs.) tightening torque is 
equal to 30 Nm (22 ft. Ibs.) setting on 
torque wrench 


1152020 REPLACING FAN CLUTCH 


Remove fan — see 11 52 000 

Replace fan clutch when 

a) bub has seized (fan of stopped engine 
cannot be turned or hard to turn), 

b) fan clutch has axial/racial play or is 
losing oil 

Check switching points* with Vibrocard* ** 

Unscrew fan mounting bolts and take off 

fan clutch 


* See Specifications 
*** See Workshop Equipment Catalog 





1153000 REMOVING AND INSTALLING 
COOLANT THERMOSTAT 


Drain coolant partially 
Unscrew cover (1) 
lostallation 


Bleed cooling system - see 17 00 039 


Remove thermostat 

Replace gasket (2) and seal (3) 
fngtatiatior 

Bar on thermostat faces out 


Since 1986 Models — Cast A 

Install new thermostat no. 1 713 040 with 
seal (4) faceng cover 

Only 8 25/8 28 

Gasket (2) omitted only after introduction of 
thermostat housing cover 1153 1 714 861 
(without notch in sealing surface) 


Testing Thermostat 

Does thermostat begin to open at specified 
temperature? 

Check by placing thermostat in a hot water 
bath and comparing actual opening temperature 
against stamped value 


M308 30M 
M30B30M2Z 
M308 35M 
M308 35 M2 


= BMW 730: 
= BMW 730: (Catalytic Converter) 
= BMW 735) 
= BMW 735: (Catalytic Converter) 
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= Large 6-cylinder 

« Gasoline 

Displacement (x 100) 

= Motronic 

Catalytic converter (worldwide) 
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1112000 REMOVING AND INSTALLING 
CYLINDER HEAD COVER 


Disconnect howe (1) 
Unscrew ignition lead tube (2) 


Remove cylinder head cover 

Installation 

Check gasket, replacing if necessary 
Check for correct seating of gasket and 
tighten bolts in order of 1. 9, mounting 
the idle speed drive with bolt (2) 
Tightening torque: 10° 1Nmi7 OS 
Ibs.) 








1112101 REPLACING CYLINDER HEAD 
GASKET 


Remuve cylinder head — see 11:12 100 
Clean sealing surfaces on cylinder head and 
crankcase — use 8 gasket remover®* and hard 
wood scraper 

Check levelness with steel ruler (commercial) 
and grind cylinder head sealing surface when 
necessary — see 11:12 719 

Installation 

Only use original cylinder head gaskets, since 
the openings and holes are matched precisely 
for coolant flow 


Stamped Identification 


Engine Code Bore Diameter 
M30B30M 30 89 mm (3.504) 
M30835™M 34 92 mm (3 622"") 


important! 

A 0.3 mm (0.012) thecker gasket can be 
installed on a reground cylinder head, in order 
to avord reducing the specified combustion 
chamber size 

This gasket can also be used when gasoline 15 
cauting engine knock 

lastallatron 

Coat bores with Three Bond Silicone 1207°* 
before mounting the timing case cover 


** Source: HWB 
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1112500 REMOVING AND INSTALLING 
CYLINDER HEAD 
—~ Engine Removed 


Unscrew cylinder head cover 
installation 

Check gasket, replacing if necessary 
Check for correct seating of gasket and 
tighten bolts on order of 1. 9, mounting 
idle speed drive with bolt (2) 

Tightening torque: 10° 1Nmi7: tft 


Ibs } 


Set cylinder no 1 to TOC 





Remove upper timing case cover «see 11:14 100 
Remove piston for chain tenssoner = see 
1131090 

Unscrew sprocket 


installation 
Mount chain that dowel pin (1) is at bottom 
left when tapped bores are perpendicular to 
the engine 

Tightening torque 10° 1Nmi(7° OS ft. tbs} 





Disconnect hose 


Unscrew support 





Unscrew cylinder head bolts in order of 14 1 
Insert Special Tools 11 1 063 as shown in the 
prcture to prevent the rocker arm shafts from 
mowing or turning 

Lift off the cylinder heed 


rsftaltaton 

Keep o:! out of cavities since otherwise bolts 
tightened with specified torque might not 
exert sufficient force on the cylinder head 

In addition, the crankcase might be cracked 
Clean cylinder head bolts 

Lubrecate threads and bearing surfaces of bolt 
heads with light coat of o:! 

Replace cylinder head gasket - see 11 12 101 


Tighten bolts in order of 1. 14 in 3 steps 
important! 

In step 1 first tighten bolts (1. 6) with torque 
of 60 - 2Nm (43 * 15 ft Ibs}. then remove 
Special Tools 11 1063 and finally tighten 
bolts (7. 14) 

Wait 15 minutes 

Adjust valve clearance. see 11 34 004 

Step 2 = 33 - 3° torque angle 

Run engine warm 25 minutes, adjusting engine 
if necessary 

Step 3 = 35 : 5° torque angle 








00 421. 
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1112595 CHECKING VALVE GUIDE FOR A So . = ’ 11312607 MACHINING VALVE SEATS 
WEAR a AND VALVES 
Valve Removed - sy / Valves Removed 


The valve must be replaced, if the minimum 
edge thickness A cannot be held 
A Intake valve 1.3mm (0.051") 
A Exhaust valve 20mm (0.079") 
T Intoke valve 
M 30 B 30 46 mm (1.811") 
M306 35 47 mm (1.850") 
T Exhaust valve 38 mm (1 496") 


To measure, install a new valve that the end of 
the valve stem is flush with the valve guide 
Mount dial gage and measure the tit play 2 
Max. permissible ult play = 08 mm (0. 031") S 


After machining the valve seat angle (45°). pro 
duce valve seat dwmeter M and valve seat width 
B by machining correction angles (15° / 75°) 
Grind in valves with grinding paste and check 
for leaks — see 17 34 509 
M Intake valve 

M 308 30 44 6 mm (1 756") 

M308 35 45.6 mm (1.795"" 
M Exhaust valve 36.6 mm (1 441°") 
B intake valve 14°04mm 








(0.055 - 0.016") 
B Exhaust valve 17°04mm 

(0.067 - 0.0169 

1112600 REAMING OUT VALVE M 
GUIDE 
Valve Removed 
The valve guide must be reamed out and an 4° Oo 
oversize valve with larger stem diameter ''S” 1° 
= 8.1 of 8.2 mm (0.319 of 0.323") installed scant 
2 & 











ream out the valve guide from the combus 
tion chamber end — turning down the 


4 NJ 
reamer once *) ‘\ 
‘\ 


when there is excessive play between valve YY — > 

guide and valve stem, see 11 12595 , 7 

The valve seat must also be machined in V/; 

conjunction with this operation — se 

1112607 H 

Press guide (1) against the valve seat and bpp 75° Ys, ‘ 
NJ 
\ 
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11.12 719 Grinding cylinder head 


sealing surface 
- Cylinder Head dissembled 


The orginal total cylinder head thickness 
(A) = 129+ 01mm (5.079 - 0.004") may not be 
reduced by more than 0 3mm (0012") 
installa 0.3mm (0.012") thicker gasket on 
reground cylinder head - see 11 12 101 


Machine upper timing case cover accordingly 
atter grinding the cylinder head 


111016 





ST” 








111017 





11 12 729 Checking cylinder head 
for cracks in water test 
Cylinder head disassembied 


Mount Special Tools 111012 on cylinder head 
Close off water circuit on cylinder head with 
Special Tools 11 1016 and 111017 


Fill cylinder head with compressed air 
Testing pressure 45 bar (64 psi) 

Place cylinder head in a water bath and check 
for cracks 


Note 
Water bath Can be relaxed with a detergent if 
necessary 
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1114100 REMOVING AND INSTALLING 
SEALING UPPER TIMING CASE 
COVER 


Remove cylinder head cover — see 11 12 000 
Drain coolant partially if necessary 
Unscrew cover (1) on thermostat housing 


nstallatior 
Replace seal (2) 
Bleed cooling system — see 17 00 039 


Unscrew distributor cap (3) 
Pull out lead (4) 

Unscrew distributor finger (5) 
Unscrew adapter (6) 

Remove cover (7) 

ostallanron 

Check rubber ring (8) 

Use a seal on bolt (6) 
Tightening torque: 23° 1Nm (165° 0,5 
ft. Ibs } 

Install clamp (9) 





Unscrew timing case cover 

instatlar on 

Tighten bolts (4 and 5) finger tight 

Then tighten bolts (6. 11) bolts (8B and 9) 
are longer 

If applicable, replace damaged cylinder head 
gasket ~ see 1112 101 


important’ 
Coat holes with Three Bond Silicone 1207°* 
before mounting the timing case cover 


** Source: HWB 
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1114120 REMOVING AND INSTALLING/ 
SEALING LOWER TIMING CASE 
COVER 


Remove fan — see 11 52 000 

Remove vibration damper with hub ~ see 
11 23 000 

Remove upper timing case cover ~ see 

11 14 100 

Remove piston for chain tenssoner ~ swe 
1131090 

Unscrew pulley on water pump 


Unscrew power steering pump 
Unscrew bolts (1) — loosen remaining or! pan 
bolts 


Unscrew timing cave cover 

Instatlat 

Mount TOC transmitter (6) and suspension 
eye (7) 

Check length of bolts 





Loosen oi! pan gasket on timing case cover 
carefully with a knife 

If ov! pan gasket 1s damaged, remove or! pan 
see 11 13000 


Take off timing case cover 

fosfoilatror 

Coat mating surfaces between o:! pan and 
crankcase with Three Bond Silicone 1207** 
important! 

Holder for tensioning piston must be located 
in the ol pocket 


** Source: HWB 
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113714131 REPLACING RADIAL OIL SEAL 
IN UPPER TIMING CASE COVER 


Remove upper timing case cover — see 
1114 100 

Lift out the radial orl seal 

Drive in new radial o:! saal with Special Tools 
11 1 280 and 00 5 500 

Lubricate saaling lip with of 





27 1050 


111 273 






111414) REPLACING RADIAL OIL SEAL 
IN LOWER TIMING CASE COVER 


Remove vibration damper with hub = see 
112303) 

Cut off lip of seal and pull of f seal with 
Special Too! 27 1050 


Lubricate ip of radial on! seal with o1! 
Drive in radial ov! seal with Special Tools 
11.1273 and 111272 
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1114605 REPLACING RADIAL OIL SEAL 
IN CLUTCH END COVER 
Transmission Removed 


Remove flywheel — we 11 22 000 

Drain engine ol 

Loosen o:! pan bolts 

Loosen gasket in area of end cover o:! pan 
point carefully with a kovfe 

Unscrew end cover 

Replace gasket 

Remove o:! pan — see 11: 13.000 - if on! pan 
gasket was damaged 

installation 

Coat end cover ‘or! pan joint with Three Bond 
Silicone 1207°* 

Use Special Tool 11 2 213 to avoid damaging 
the radial orl seal 





Press in radial of seal with Special Tools 

11 3 260 and 00 5 500 

Install mew radial o! seal approx 1 to 2 mm 
(0.039 to 0.079°) deeper in contradiction 

to the standard se#al, which had been installed 
flush 

Lubricate sealing lip with onl 





© 11 027 


** Source: HWB 





00 1490 
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1121000 REMOVING AND INSTALLING 
CRANKSHAFT 


Remove engine — see 11 00 050 

Unscrew bracket of right engine mount 
Mount crankcase in Special Too! 00 1 490 
with help of Special Too! 110 120 


Remove clutch | see 21 21000 
Remove cylinder head ~ s#e 11:12? 100 
Remove timing chain ~— see 1131051 
Remove oil pump - see 11 41 000 
Measure axial play (0 085 to 0.174 mm 
0.0033 to 0 0068") before removing the 
crankshaft 

Check/ replace the thrust bearing, if max 
permissible play 1s exceeded 


Remove tiywheel — see 11 22 000 

Unscrew end cover 

Replace gasket 

Use Special Tool 11 2 213 to avond damaging 
the radial or! seal 

Cut off gasket along the o1! pan sealing 
surface 





Mark conrod bearing caps and corresponding 
connecting rods, and unscrew 


Replace conrod bearing shells and measure 
conrod bearing play — see 1124571 


Unscrew crankshatt bearing caps and ft out 
the crankshalt 
Bearing cap no 115 at the sprocket end 
Install bearing shells and check bearing play 
see 11 21531 
nstatiot 
Measure axial olay after instatiatoon of crankshaft 
loosen thrust bearing no. 4 again 
Center the thrust bearing by applying knocks on 
rear and front ends of the crankshaft with a 
plattic hammer 
Tighten thrust bearing agarn as specified 
Measure the anial play (0 085 10 0.174 mm 
0 0033 to 0 0068 
If the crankcase 4 replaced. clean of! and water 
bores agarn thoroughly to remove casting sand 
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11 21501 REPLACING CRANKSHAFT 
~ Crankshaft Removed - 


Crankshatt Identification 


Engine Stroke Paint Dot or Code 
(mm) in Center 


M30830 88 white L 
M30635 86 blue K 


The crankshaft is surface treated and 
may only be reground In the factory 


Reground crankshafts are marked with 
stripes of paint 


Conrod Bearing Journal (A) 


1 paint stripe Size 1° 
2 paint stripes Size 1° 
Main Bearing Journal! (B) 

1 paint stripe Size 1° 
2 paint stripes Size 2° 


Transterring Sprocket 

Lift out woodruff key (1) 

Pull off sprocket with Special Too! 
11 2000 


installaton 
Heat sprocket to max. 200 C (390 F) 
for installation 


Cars with Manual Transmission 
Install pilot bearing for the transmis- 
sion main bearing 


Installed Order: 

Ball bearing (1), cover (2), felt ring (3) 
and capsule (4) 

insert cover (2) with the embossment 
facing out. 


* See Specifications 





76 1) 306 





Fill bore in the crankshaft with approx 
1 gram (0.035 02.) of lubricating grease 
Orive in pilot bearing with Special 
Tools 11 2 030 and 00 5 500 


Replacement crankshaftts are supplicd 
only with bearing shelis of double 
classification 

The crankshaft is marked with red or 
biue paint depending on main bearing 
journal tolerances 


1 = Bearing shell 1-2-3-5-6-7 
2 = Bearing shell 4 (pilot bearing) 


The color code mark is located on the 
side of a bearing shel! 


Check the ground size of main bearing 
journals 


Installing Instructions 

Install only “red” bearing shelis in the 
crankcase (regardiess of the old color 
code mark on the crankcase) 

install “red” or “blue” bearing shells in 
the bearing caps depending on the 
color code mark of crankshaft bearing 
journals 


11-361a 


install crankshatt. 

Place Type PG-1 Plastigage on crank- 
shaft wiped clean of oll and tighten the 
bearing caps with correct torque’ 

Do not turn the crankshaft 


Place Type PG-1 Plastigage on crank 
shatt wiped clean of oll in the BOC 
position 

Connecting rods and caps are marked 
with the same pair number (0 .. 99 

All pair numbers must be on the same 
side in one engine 

Mount conrod caps 

Tightening torque = 55 : I Nm 

(40 + 2 ff. Ibs.) 


Source of Supply for Plastigage 
CARTOOL 

Alfred-Brehm-Str. 5 

0-8070 ingoistact 





Remove bearing caps nant 
Read bearing play* by measuring the 
width of the flattened Plastigage with 
halp of the supplied scale 

Correct the bearing play by Installing 
new bearing shelis, bearing shells of a 
different machined size or with a 


different color code 


Do not turn the connecting rods or 
crankshaft 


Remove bearing caps 
Read bearing play = 0.020 to 0.055 mr 
(0.0008 to 0.0022") by measuring the 
width of the flattened Plastigage with 
help of the supplied scale 
Correct the bearing play by installing 
new bearing shells, bearing shells of a 
different machined size or with a 
different color code 
Replace conrod bolts for final installa 
Survey of Color Code Shaft Olamcter tion and tighten the conrod bearing 
Bearing Shell Thickness* caps 

Tightening torque = 55 : 3 Nm 
Double Classification Color Codes (40 + 2 ft. Ibs.) 
Rt = red 
Bi = blue 





Crankshaft diameter 
Bearing play 

Bearing shell thickness 
Console diameter 


&Wwn- 


Replacing Conrod Bearing Shells 

Red or blue conrod bearing shells are 
installed standard depending on the 
pertinent crankshaft ground size 
install only red bearing shells of a 
pertinent ground size for replacement 
crankshafts 





* See Specifications 
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1121531 REPLACING CRANKSHAFT 
MAIN BEARING SHELLS 
- Engine Disassembied 


The crankshaft Is marked with red or 
blue paint depending on main bearing 
journal tolerances 


Bearing shells have double classifica 
tion and are marked with red or biue 
paint 


1 = Bearing shell 1-2-3-5-6-7 
< = Bearing shell 4 (pilot bearing 


Install bearing shells in the crankcase 
with the same color code as the dot of 
paint on the console 

Install both bearing shells according to 
the crankshaft color code mark, if the 
color code mark on the crankcase has 
been washed off 

install bearing shells in the bearing 
caps with the same color code mark as 
for the crankshaft 


Install crankshaft 

Place Type PG-1 Plastigage on crank 
shaft wiped clean of ol! and tighten 
bearing caps with correct torque* 
Do not turn the crankshaft 


Source of Supply for Plastigage 
CARTOOL 

Alfred-Brenm-Sir. 5 

0-8070 Ingolstadt 


* See Specifications 








Remove bearing caps 

Read bearing play® by measuring the 
waith of the flattened Plastigage with 
help of the supplied scale 

Correct the bearing play by installing 
new bearing shells’bearing sMells of a 
different machined size or witha 
different color code 


Survey of Color Code Shaft Diameter 
Bearing Shell Thickness’ 


Double Classification Color Codes 
Rt = red 
8 blue 


Crankshaft diameter 
Bearing play 

Bearing shell thickness 
Console diameter 


awe — 
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1121571 REPLACING PILOT BEARING 
IN CRANKSHAFT 


Jd 


A, 


Hemove clutch se?) 21000 

Pull out ball bearing with Special Tool 
112010 

¢ Automatic Transmission 

Pull out adapter with Special Too! 11 2020 


instaieo Uroer 
Ball bearing (1) 


Cover (2) 
Felt rong (3 
Capsule (4) 


Install cover (2) with emboisment fac ing out 


Pack bore in crankshaft with appros 1 gram 
of lubricating grease 

Drive in pilot bearing with Special Tools 

11 2 030 and 00 5 500 
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1122000 REMOVING AND INSTALLING 
FLYWHEEL 


Remove clutch - see 2! 21 000 
Hold flywheel! with Special Tool tt 2 160 


Unscrew bolts and take off llywhee! 


Clean tapped bores 

Use washer (1) 

Replace and install new expansion bolts 
with Loctite No 270° 


1122051 REPLACING DRIVE PLATE ¢ 
TORQUE CONVERTER 


Remove transmission - see Group 24 
Hold flywheel with Special Tool 11 2 Té 
Unscrew bolts and take off fywhee! 
Clean tapped bores 

Replace and install new expansion bolts 
with Loctite No 270°* 


H 


Tightening torque 105 + -7Nm 
Tightemng torque 105 « 7 NM (76 + sm ibs) 


(76 + Sm ibs) 


1122541 REPLACING STARTER GEAR 
RING 


Check tlywhee! for axial runout* 


Orillia 6 mm (0.236) Gia hole approximately 
8 mm (0 315 ) deep below @ tooth gap. : 
order to make it easier to break the gear 


ning 





Break gear ring at drilled port with a 
chisel 


Friction surface may be machined to 

murmum thickness A 

if machining the faction surface reduces 

distance h to zero, the flange surface 

(distance fh) has to be machined 

A = al least 26.6 mm - 0.1 mm (1.031 
0.004 } 

The friction surface of a double.mass 

flywheel cannot be machined 


. ! 
: . ~ a x Instaliat 
} ‘ | j ' Heat @ new starter gear ring to 200 . 230 ¢ 
<n “4 Ree A (395 to 445 F) 
: ~ . Y71} Check temperature with a thermo-color 
; ts GUIS sewers BANA = ee | pencil 


Tooth bevel faces the engine 
Install starter gear ring to ff snug all 
around with help of @ brass mandre! 





. See Specifications 
** Source of Supply. HWB ** Source of Supply: HWB 
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11 23.010 REPLACING VIBRATION 
OAMPER 


Take off drive belts for alternator 
power stecring pump and, if applicable 
alr conditioner compressor 
Unscrew pulley and take off vibration 
damper 

eailat 
Centering pin (1) must be In bore of 
vibration damper 
Tightening torque = 22° 2 N7 
(16: 1 ft. Ibs 
Tighten drive belts and check lightness 
with Special Too! 11 5 020 





1123.03) REPLACING VIBRATION 
OAMPER HUB 


Take off drive belts for alternator 
power steering pump and. if applicabic 
air conditioner compressor 
Unscrew pulley 

tallaton 
Tightening torque = 22» 2Nm 
(16: 1 ft. Ibs.) 


Engine Instalied in Car 
Apply Special Tool 11 2 220 and 
unscrew nul 

raliathor 
Tightening torque = 440 - 10 Nm 
(318 - 7 ft. Ibs.) 


Engine Removed 

Hold flywheel with Special Tool 
11 2 160 and unscrew nut 

Take off vibration damper 


One tapped bore is offset 1 
Consequently the hole pattern of the 
special tool will not fit in certain posi 
tions 


Pull hub off of the crankshaft with 
Special Tools 00 7 501 and 11 2 132 





— 


waa 11065 





1124521 REPLACING CONNECTING 

RODS 

Pistons Removed 

Only enstal!l connecting rods of wme weeght 
class in one engine 
Werght class 1s stamped in machined conrod 
bearing cap surface 
Connecting rods may not be machined to 
repair 


Piston pin must side through conrod bushing 


under light pressure 
Install conrod bearing shells — see 11 24571 
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1124571 REPLACING CONROD BEARING 
SHELLS 
Engine Ovusassembled 


install red of blue conrod bearing shells to match 
color code on connecting rod 


lrpeortaenr 
‘ ’ 


Check machined size (conrod bearing diameter) 


Place Type PG 1 Plastigage on crankshaft wiped 
claan of ov! in BOC powtion 

Connecting rods and bearing caps are marked 
with the same pairing code (0 .. 99) 

All paving codes must be on the same side in 
one engine 

Mount conrod bearing caps 

Tightening torque = 55 * 3Nm (40 - 2 ft Ibs) 
Source for Plastegage 

CARTOOL 

Alfred Brehm Sur 5 

©8070 tngolstadt 


mnortant 
y ; 


Don't turn connecting rods or crankshaft 
Remove bearing caps 

Check bearing play (0 020 to 0.055 mm + 
0.0008 to 0.0022"") by measuring width of 
flattened Plastigage with help of the supplied 
scale 

Correct the bearing play by installing new 
bearing shells, bearing shells with different 
machined size or different color code 

Use new conrod bolts for final installation of 
the bearing caps 

Tightening torque = 55 * 3Nm (40 = 2 ft. Ibs) 


vane 
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1125000 REMOVING AND INSTALLING 
PISTON 


Remove engine and take off cylinder head 
O1! pan and or! pump 

Unscrew conrod bearing cap and press out 
Piston with connecting rod upwards 
Important! 

Mark installed position of connecting rod to 
crankcase, if conrod bearing shells do not 
have to be replaced 


Lift out circlip (1) 

Press out piston pin 

Installation 

Piston pin 1s matched with piston and must 
not be mixed up 

Install connecting rod — see 1124571 
Only install piston of same make and same 
werght class 

Werght class 6 stamped with “+” of n 
piston crown 

ir port wer’ 


Check machined size (piston diameter) * 


Identification 
Engine E Piston Cup Diameter 
Height mm mm 


M30B30M 92 2.91 89 


M30B30M2Z 9.0 2.26 89 
M30B35M, 92 14 92 
M30B35M2 90 14 92 


Measure Installed Piston Clearance 

Measure piston diameter at checkpornt A’ 

with a micrometer 

Engine Make Checkpornt A 
mm (inch) 





M30830M~ Alcan 17.0 (0.669) 
KS 20.8 (0.819) 


M30835M = Alcan 13.5 (0.531) 
Mahle 22.0 (0.866) 


* See Specifications 











11 2 260 


278 1:065 








Set internal calipers to zero on the micrometer 
with the measured piston diameter 


Measure cylindes bore at bottom, center and 
top with the internal calipers in driving and 
rotating directions 

New piston installed clearance: 0.02 to 0.05 
mmm (0.0008 to 0.0020") 

Permissible total wear play: 0 15 mm (0.006") 


Lubricate piston and piston rings with oil 

Offset piston ringend gaps by 120° to each 

other 

Compress piston rings with Special Tool 11 2 260 


Insert piston that arrow faces timing chain 
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1125651 REPLACING PISTON RINGS OF 
ONE PISTON 
~ Piston Removed - 


Remove piston rings with a piston ring 
compressing pliers 


Note 

It might not be possible to tind the identifi 
Cation on used piston rings 

Lay piston rings aside in correct sequence 
and installed position 





Instailaton 


cc 

' : install piston rings with the word “TOP 

. facing the piston crown 

+ =. OC =e 1 Plain compression ring 
"Cae 2 . 2 Bevelled face compression ring 

7 bw 2 3. Oll scraper ring with rubber lined spring 
Pa > 

‘ = 


Measure side clearance 

Groove!) 0040 0072mm 
Groove 2) 0030. 0062mm 
Groove3) 0020. 0055mm 


Measure end clearance 

Ring 1 020..045mm 
Ring 2 0.40 ...065mm 
Ring 3 030 ...060mm 





1 Camshaft 264° 

2 Woodruff key 

3 Bolt 

4 Seal 

5 Adapter for distributor rotor 
6 Dowel pin 

7? Nut 

8 Bolt 

9 Sprocket 

10 Dowel pin 

11 Snap ring 

12 Flange for sprocket 
13 Guide 

14 Bolt 

18 Tensoning rail 


18 19 20 2122 


16 Timing chain 

17 Guide rail 

18 Plug 

19 Seal 

20 Spring 

21 Ball 

22 Piston for chain tensioner 


23 Shaft bolt for tensioning rat 


24 Lockwasher 
25 Lockwasher 
26 Shaft bolt 
27 Washer 


28 Sleeve for o1! pump chain tenwoner 


30 Valve collets 
3) Valve retaner, upper 


40 
9 
8 wn12 #13 
< / Ei \ sees a“ 
st fe %. %< \n 2 
3 4 5 3 . 
(@ a ' ‘ ‘eel Pn 
See er ee 7, 14 
i ain 16° . $. 
15 9 *(; 
. Wty ‘ —- 
~~ i 26 27 
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32 
34 
38 
36 
3 


39 


40 
41 
42 


43 
44 
45 


Valve stem seal 

Valve spring, invde 

Valve spring, outsde 

Valve retamner, lower 
Rocket arm shaft (intake) 
front and rear different 
Rocker arm shaft (exhaust) 
front and rear different 
Plug 


Exhaust valve diameter — 38 mm (1 496") 


Intake valve diameter 

~ M 30 B 30 ~ 46 mm (1.811") 
~M30B 35 ~ 47 mm (1 850") 
Rocker arm 

Bolt 

Eccentric 






46 Washer 
47 Nut 


48 Plug 

49 Washer 

50 Snap ring 
51 Thrust ring 
$2 Spring 


7 
( Co 
es zi 49 43 50 51 
G NA 
‘ \ 
4 4 
ef 
SS 4s s2 at? am 
a 
4 bere atl 
43 
a 
fa .- &, 
‘ 2 ; 
., 
45 46 47 
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1131000 REMOVING AND INSTALLING 
CAMSHAFT 
Cylinder Head Removed 


Mount Special Too! 11 1 060 on Special 
Too! 00 1 490 


Mount cylinder head on special tool fixture 4 5 
ul 


Unscrew oi! pipe 


instaliator 

Use new bolis coated with microencapsu- 
lated cement 

Replace seals (1 and 2) 

Tightening torque 

12> 1Nm(9° OS Ibs) 


portant 
‘ 
Arrows on oil pipe tace torward 


Adjust valve clearance of ali valves to the 
maximum value 

Turn camshaft approx 15 and apply 
Special Tool 11 1 061 


Push rocker arms of cylinders 2 and 4 (in 
take) forward and align special tool that the 
labs bear on the eccentrics of the rocker 
arms 


Important 

To avoid contact between valve heads, first 
tighten nuts (3) (exhaust) against the stop 
and then screw In nuts (4) (intake) slightly 
Proceed in reverse order when removing 
the special tool 


4 









Unscrew bolts (5) 
Pull out camshatt 


mportant 

When tightening nuts (4) on the intake side 
make Sure that Contact between valve 
heads |s avoided 


‘ ’ 


i fin 
it must be possibile to turn the camshaft 
easily atier installation of the guide plate 
Set valves in cylinder no. 6 to overlap 
before releasing pressure from the special 
tool 
Tapped bore in flange must be aligned 
with the cast boss 


Adjust valve clearance - see 11 34 004 





1131001 REPLACING CAMSHAFT 
Camshaft Removed 


Transfer flange tor sprocket 

Guide (1), flange (2) and nut (3) 
Tightening torque © 142 °5Nm(103 °° 35 
ft. tbs) 


Camshaft Identification 


Engine Degrees Code 
M30830™M 264 K 
M30B35™ 264 K 


Check axial play (0.03 to 0.18 mm » 0.0012 
to 0.0071") of camshaft, replacing guide +! 
necessary 





1131051 REPLACING TIMING CHAIN 


Remove upper timing case cover see 11 14 100 
Remove lower timing case cower) «ee 11:14:120 


Set cylinder no. 1 to TOC 
Unscrew sprocket 
Caution 


Never crank engine after removing chain 


frstathat 

Mount chain that dowel pin (1) «4 at bottom 
lett when tapped bures are perpendicular to 
the engine — cylinder no 1 must be at TOC 
Tightening torque * 10° 1Nmi?*O5 ft ibs) 


Take teming chain off of the lower sprocket 
and guide it out of the guide rail carefully 
* 


. 


Timing chain 5 pre stretched 





1131061 REPLACING SPROCKET SET 
Timing Chain Removed 


Remove oil pan - see 11 13 000 
Unscrew sprocket (1) on of pump 
Take off chain 

Lift out woodrulf key (2) 


Pull off sprocket with Special Too! 11 2 000 


Sfaital 
Heal sprocket to max 200 C (390 F) for 
nstatiation 
Tighten oil pump chain - see 11 41 000 





o 
ue! mum 


Gry yyVVVYVYWWW 
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1131090 REMOVING AND INSTALLING 
PISTON FOR CHAIN 
TENSIONER 


Unscrew plug (1) 

rf aut v 

Strong spring force 

Remove spring and piston 
insigianhor 

Replace seal (2) 

Tightening torque = 35 +) SNm 
(25.5 ¢-35f Ibs) 


Check spring length 

Nominal value: 155.5 mm (6.122) 
Conically wound end of spring faces the 
plug 


Check Piston 
Shake to check whether bali (3) moves 
easily 
Blow in ait to check valve function 
- in direction A = closed 
in direction B = opened 
if necessary, drive valve (4) out of sleeve 
(5) and clean 
Are ventilating stots (6) clogged? 


Take off cylinder head cover (see 11 12 000) 
to bleed the piston : 
Remove upper timing case cover - see 

11 14 100 

Move tensioning rail (6) back and forth for 
$0 long after loosening plug (1) until oi! 
runs out of plug (1) and resistance can be 
noticed 

Possible Causes for Unusual Chain Noise 
8) Piston bled incorrectly 

b) Piston seized 

c) Ventilating slots are clogged 

4d) Ball vaive in piston not working 

e) Spring force excessive or insufficient 


Remove lockwasher (6) and take out tensioning 
ral 


1131601 REPLACING TENSIONING 
RAILS/GUIDE RAIL 
Timing Chain Removed 


Unscrew water pump (1) and console (2) 
Remove lockwashers (3 . 5) 
lastallation 


Replace gasket for water pump 





Swing in and remove tensioning rai! 


Pull out guide rail from underneath and 
swing asede 








11-373 


1133020 REMOVING AND INSTALLING 
ROCKER ARM SHAFTS 


Remove camshaft — see 11 31 000 
Unscrew end cover 
ingfaliatrvon 


Replace saal (1) and gasket (2) 


Push back rocker arms and thrust rings 
Lift out snap rings (5) 
Remove locating pin (4) 


Unscrew plugs (3) 

Hold possibly turning rocker arm shafts with 
locating pin (4) 

instailation 

Screw in plugs (3) with Loctite No 270°* 


** Source: HWB 





Screw Special Too! 13 3 060 in the rocker arm 
shaft 

Orive out rocker arm shafts with the wmpact 
sleeve 

Coauin 


Springs pop out 


imiftellioton 

Longer rocker arm shafts face the chain 
Openings face bores for cylinder head bolts 
Oil bores face valves 

Plug threads face out 


Installed Order 

Spring (9). washer (8), rocker arm (7). thrust 
ring (6) and snap ring (5) 

A © Exhaust 

E « Intake 

Align rocker arm shafts that cylinder head bolts 
fit in the openings 

Insert locating pins (4) 
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1133031 REPLACING ROCKER ARMS 


Remove rocker arms - see 11 33020 
Replace worn rocker arms or rocker arms 
with loose sides 

Loose sides will be noticed as excessively 
loud valve nowe 


Transfer bolt (1), eccentec (2), washer (3) 
and nut (4) to new rocker arm 

Replace a worn eccentric 

Important 

Bolt and nut have M 6 « 0.75 fine threads 
Bore faces out and thick side down 
Bevelled edge of bolt faces tab on rocker 
arm 





1134004 ADJUSTING VALVE CLEARANCE 


Remove cylinder head cover see 11 12 000 
Crank engine with Special Too! 11 3 110 


Order of adjustment is same as the firing order 
(15.3624) in compression TOC 

Adjust valve clearance between the valve and 
eccentric after loosening nut (1) 

Valve Clearance (Intake and Exhaust) 

Cold 0 30 mm (0012) 
Operating temperature 035 mm(0014") 


Tighten nut (1) with Special Tools 11 1 150 
and 00 2 050 
Tightening torque *« 10 * 1Nm(7* 05 ft Ibs) 


1134509 CHECKING ALL VALVES FOR 
LEAKS 
~ Camshaft Removed 


Spark plugs remain installed 

Fill combustion chamber with gasoline outdoors 
of indoors in conformance with fire prevention 
regulations 

If gasoline runs past valve heads, valves and 
valve seats must be inspected 

Remove valves — see 11 34 550 

Machine valve seats — see 11 12 607 


Pull off valve stem seal with Special Tool 


1134550 REMOVING AND INSTALLING 111250 J ’ G : 








VALVES 111250 
Rocker Arm Shafts Removed 
Place Special Too! 11 1 064 (tray) in Special 
Too! 1 1060 
Press down valve springs with Special Tool install valve 


11 1 060 and remove valve collets 


Remove upper spring retainer, double spring 
set and lower spring retarner 

Take tray out of assembly stand and pull out 
valve 

isralatror 

Only install valve springs with same color 
code, wire gage size and length 

Lubricate valve guide and valve stem with oi! 









111200 


Use Special Tool 11 1 340 to avord damaging 
the valve stem seal 

Lubricate valve stem seal with o:! and install 
Source for Special Tool Sleeves 

CARTOOL 

Alfred Brehm Str 5S 

D-8070 Ingolstadt 


The new, improved valve stem seals (inside 
rifling) are pressed on by hand with Special 
Too! 11 1200 

Too! 11 1 200 has two diameters for 7 and 8 
mm (0 275 and 0.315") valve stem seals 
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1140000 CHECKING ENGINE OIL 
PRESSURE 


Pull off wires on o1! pressure switch 
Unscrew o:! pressure switch (1) 
installatron 

Check gasket (2). replacing if necessary 
Tightening torque © 35 - 5Nm(25°35 


ft, Ibs.) 


Screw in Special Too! 11 4 060 

Connect 10 bar (142 psi) pressure tester of 
BMW Service Tester 

Measure oi! pressure 

At idle speed 0510 2.0 bar ( 7 to 28 psi) 
At max speed 40 106.0 bar (57 to 85 pu 





1141000 REMOVING AND INSTALLING 
OIL PUMP 


Remove o:! pan — see 11 13 000 
Unscrew nut (1) and take off sprocket 
Unscrew bolts (2) 

installation 

Tightening torque for bolts (2) « 

22° 2Nm(16° 15 ft Ibs) 


fMiltallatror 

Shide on sprocket with mounted oi pump 
Tightening torque = 27° 2Nm(19.5° 15 ft 
ibs.) 


1 ha 


we? 
«4 ~ 
Testing and Servicing: Pressure safety valve (8 bar = 114 psi) regulates 
Check whether oi! pump runs easily by turn £ —~¢ the o:! pressure in front of the oil filter and 
ing the drive shaft \ > S > . prevents o1! filter leakage 
+ V 8 os \ cg Check piston seat (8) 
¥ 9 e 2 ' . Check length of spring (9) = 44 ° 04 mm 
0 a" (1.732 + 0.016") 
11 A ° 
grit 
ey Ol 
wi 4 
ih 
Disassemble oi! pump and clean ov! filter - >} installation 
screen (5) ib Press in spring (9) and washer (10) with a wrench 
} socket and install! curchip (11) 
' 


1147151 REPLACING OIL PUMP ORIVE 
CHAIN 


Check oil pump for wear 
— Scoring in body 

~ Wear of rotors 
Remove oi! pan — 11 13 000 

Remove timing chain — see 11 31051 
Unscrew nut (1) and take off sprocket 
Installation 

Tightening torque = 27 *2Nm(195°15 
ft. ibs.) 





Pressure safety valve is located in the main 
bore and regulates the engine oi! pressure 

— see 1140000 

Check whether piston (6) moves easily 
Check length of spring (7) = 68 mm (2.677") 
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1142021 REPLACING FULL FLOW OIL 
FILTER 


Unscrew bolt (1) 
Replace oi! filter (5) 


installation 

Check seals (2... 4), replacing if necessary 
Tightening torque © 30° 5Nm(215° 35 
ft. Ibs.) 

Pour in engine o:l*** 





1 Feed from ol! pump 

2 Return to main ol bore 

3 Filter bypass valve opening pressure 
2.2 ° 0.4 bar (31° 5 pss) 

4 Return shutoff valve — opening pressure 
0.2 * 0.08 bar (3 - 1 pss) 

5 Thermostatic requiator for switching on 





ol cooler / 
6 Oil cooler } | \ 
{ } 
‘ _— > ’ 
| es ae a | ° 
a \ 
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2 ie | | A ia , 
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*** See Service Information of Gr. 00 
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1151000 REMOVING AND INSTALLING 


1143101 REPLACING GUIDE TUBE FOR 
WATER PUMP 


OIL DIPSTICK 


Remove fan - see 11 52 000 

Take off drive belt and remove pulley 
Tighten drive belt and check tightness with 
Special Too! 115 020 


Loosen clamp (1) 

Install guide tube with Loctite No 270°* 
and drive in against the stop with Special 
Too! 11 1 390 





Unscrew suspension eye (1) and diuconnect 


water how (7) 





276 1 O78 


Unscrew water pump 
toliee 


Replace gasket 





** Source: HWB 


1153000 REMOVING AND INSTALLING 


1152000 REMOVING AND INSTALLING 
COOLANT THERMOSTAT 


FAN 


Drain coolant partially 

Unscrew cover (1) 

‘rstal ar on 

Bleed cooling system — see 17 00 039 
Tightening torque = 9 * 1Nm(65 +05 ft tbs) 


Hold pulley with Special Too! 115 030 and 
unscrew coupling mut (1) 

Import 

Left hand threads — turn nut clockwise to 
unscrew 

Tightening torque = 40 + 1ONmi29 +7 tt 


ibs | 


installarvor Remove thermostat 
Tighten fan with Special Tool 11 5 040 
40 Nm (29 ft. Ibs.) tightening torque is 
equal to 30 Nm (22 ft. Ibs ) setting on 


torque wrench 


Replace seal |?) 
instatiat " 


Bar on thermostat faces out 





1152020 REPLACING FAN CLUTCH 


Remove fan — see 11 52 000 

Replace tan clutch when 

8) hub has seized (fan of stopped engine 
cannot be turned or hard to turn) 

b) fan clutch has axial/radial play or 1s 
losing oi! 

Check switching points* with Vibrocard* ** 

Unscrew fan mounting bolts and take off 

fan clutch 


instavation 


Tightening torque * 9 *+1Nm(65+05 
tt. Ibs.) 
| BMW SEI 


* See Specifications 
*** See Workshop Equipment Catalog 





Testing Thermostat 

Does thermostat begin to open at specified 
temperature? 

Check by placing thermostat in a hot water 
bath and comparing actual opening temperature 
against stamped value 





11 Engine M40 


11 00 603 


11 21 501 


SCENT CARIES VIE CT AED OTN I onesies ses scspseanensnspsasiccnnconpnsssrennnecnsessvnndvmvaceneesoonpsenasave 
Engine — disassemble and assemble (engine removed) 0.0.2.2... cece eee eetteeeeeeeeeeeeaaaes 
CSOT PAS EU TRSU NT MERINO ass cise p Same a eSraN Woe each as aoa cee an nea a ab mae cee 
I NTE ON) ETE BUI si ines ins sda ce can asananisyiaidesscnacnivisniadeancoesievsssnectosanioinsbabeataus 
A. Cylinder head — remove, disassemble and repair .......... cece eecetteeseeteeeeeeeeeeeees 
SEGARA CNEL — CIN isis scsiiscaitareceeece ada aee da ea ead ev sea canada eae wen ens satincatienewcdbimadens 
SESTITINCOES, CURANCEAE AU ROI OUT IN oo cs oss dapstnnnp andnma accepts pnpantsmininasinsendniammmanncnsnenptimecanns 
EET MERE VERE Wh SON CET IWS ras se nga ones pean ghana elecaitunacvanes da rtraauisnupawiatseseatGanehvenevenbwidies 
EI TT IV assests cece iseen eee cea aia inten cs Visita Sess vata ckanseSebebandasets dad tacuamieuebeasuaa’ 
IT EALTINT ES EAR 0 IT EROIUUE 2, 5c:cccensiinnariadanacndianianiaasaanansasanaieiniiasacaiamadmns tase anainEmaAt 
MELT COTE — LONNIE cs es a9 tas sesiaci vonage edchdeipsnins ie died pv sa Te Kaumu nsec ab eNiNian 
PMU TINGE GIN <> FU TMOOUIR 5 oiietic ater eisd ch casuabasbeteaiitten casein sanstiiae nal cbintnecetn oR Ba tnaducavennstamenae 
PURI S FOC THEN: THES TOTTI icin Geis ctisrs vawncs neds snoncnvnenstanvecovesuavevsvwrerdsneevensnbcbancsea 
pe ef do ee 
PRE OCSPCANE, SUFUVRES: = FUDIUDENWAID circa cS sei eat casi taecen ceeded Sea ata CE ca MDa onda eden baneonemboas 
EMT NL EA TENTS cus sand cdiisncas vaslesauandautieabbanphs calonsseugisheusiysuduanavionausc@uapavanuapessain 
Toothed belt — install and adjust valve timing .................:ccccssssssssssesressssssssseetceeensesessens 
Cat hae = TNTIIOD: scence Aiea ARE 
Cylinder head — mount on assembly stand 00.00... cece eee seeeeeeeeeeeeeeeeeeeteeeeeeeeeeues 
CALPE NaN TE TRIN scien nsinca sna gis exc seisiodgiee eeneaien ievatslesara cia wesnmeTeiniiRNN tad aeIaivala Gama 
FRCS Bead Ce SENN “EWP LOCATING FUN session canaetic cd cenincsbixcicraatia ncaa to taustanoRaneaepauts 
ME SWEDE = FUMIE soos ps sisnds coda cas tata cond apadous sanca han cawhudaasoabuanavauiled da dense unnssadsabah dnoubunnannivadeds 
TE CIR I evaincteriengcs nntiacinainimionnditndsemntnaaranteReiRmaReen 
SR RS TMI cca easscsacisasitnestancinsmemnisaveien aati eae ete 
MERE ERE TMNT TW oso is oii Saas nvasdep a inves plese pda pwden cabs a ddeamancunsdabapab ceoauacend ck@aena 
Cylinder head sealing surface — inSpeCct, MACHINE .............c cc ccsesseeeeeeeeeessseseseeeeeeeeensese 
Cylinder head — check for cracks in water teSt ...........ccccccsseesseeseeeeeeesteeseeeeseeteeereeeees 
B. Engine block crankshaft — disassemble and assemble 
Orifice for oil supply to hydr. valve clearance compensators — CHECK ...........cccereeeeeeeee 
PINE = Tee sate aiiianndinhi DN nihniieAn Ria RRie 
PRAT ISI COMING = FTV Gs disap siseics ca ased vas esgnevisdesoneducndvswaiievesncuscistasdaunabnenbieateiende 
Oe TIRENE TRCN ES > TN IN isos pnt wisetnadains birndiclsas dndurcuptond ge Micionnsmienasy anaes duealnenuswaueayinds 
COOINT DIDS = TOM OWS assiticniiniinianiiiniinanAGnAai ia 
MAINT: PURI FS TATA sass acamcenctsps Sone ceuonk eepencclunanaucrandnaadaagaaussnhokpe ebabeayancenpenentsas 
CRM TI TEINS ecpsinrstetnesitiirenedniammp namin cai ateni matte ETN 
FT OTIS WT CPST EE — RNG iiss coc ns as siececncccaisawes cen aainaciabtanwsecnaeSisetesiensbaweass 
CON aca T aN as aes aT Ree eR Raa Se eS 
Ce I cin ticalcaspnenue dad kxxiticonnicasaiuee vemnnNicdo eid iaa wi na nea ain danaa nave neoabiad Cacia sated ee 
CFIC H TNE) YOKE TITIOWN. Sisiseisciasiccecavnccrsrtcnascauentinepensansccnccercenscciuedesiosedcnnasavanseenensionane 
CET URPC IT HC FONE = GMEEIG soi sak bbe db cbc oe chess dase vnins eh cate eainc a wuts bp dancanatak nu eaccneeusenapemanaennds 
ERR NES | YC a DN I is taics enrinewcxn en gunn ssnnownas dnavassnimnsn spvanbinantcspseasiunis 
CEE NRIG FIGS: TROCIN — RINN  siisinscsiaceiza soe cots ssianeike aayenaiacenlectap nahn in koeah etapa ton madaneceoupaneaates 
PRUE Fe Ne a a aa ae a ta Pua nate enone Gude RAR URL UURAD ACCA 
CTI ORMNT IED UNIS 1 UNNI cnc spi srazpmnviet psiseminienan ekisvicgsnannonimuninaiinannsyanaendehinesmanasile 
PORE Ell COVGl —FTVE. satnusininiidiauisataas NU UsANTNN Sate RNRN 
FCT ATG I a ita Vea cats acca at eels ne as dias alls aoe 
RP) ESURANCE et EE cinta ci Scns baciens Secusinne pusieamdcacans ptnunis toekcammnmnan aunt diaasananaamtnainess 
CIR One = RUS snsinainuieniininuiniinaaar AiO DE 
MSI Deity SION = TORRE aie scree aaeees teenie eae aaa 
Crankshaft — replace (crankshaft reMOved) ..............c:ssscsseeeseeecsssseeeseeeeeeecssssseeeseeererensnes 


11- 401 
11- 402 
11- 402 
11- 402 
11- 402 
11- 402 
11- 403 
11- 403 
11- 404 
11- 404 
11- 405 
11- 405 
11- 405 
11- 406 
11- 406 
11- 407 
11- 407 
11- 40 10 
11- 40 10 
11- 40 10 
11- 40 10a 
11- 4011 
11- 40 12 
11- 40 12 
11- 40 12 
11- 40 13 
11- 40 13 


11- 4014 
11- 4014 
11- 4014 
11- 4014 
11- 40 15 
11- 4015 
11- 40 16 
11- 40 16 
11- 4017 
11- 40 18 
11- 4019 
11- 4019 
11- 40 19 


11-40/1 


M 40 ENGINE VIEW (Section Drawing) 
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1100603 DISASSEMBLING AND 
ASSEMBLING ENGINE 
~ Engine Removed - 


General information 


An engine (cylinder head) with installed 
hydraulic valve Clearance compensators 
must not be left upside down longer than 
10 minutes 

Hydraulic valve Clearance compensators 
must be transported only in vertical posi. 
tion 


Drained hydraulic valve clearance compen 


Sators may not be installed 

Atter finishing repairs the hydraulic valve 
clearance compensators or rocker arms 
must not ratile during the trial run of the 
engine or the engine must be operated at 
speeds up to max. 2,000 rpm for $0 long 
until the rattling stops 


Disassembling and repairing the engine is 
described below in chronological sequence 


The numbers provided in the list of con- 
tents will make f easier to continue after 
interrupting a repair job or find separate 


repair points. They only describe the actual 


removal or installation, bul not the entire 
work scope 


© Mounting Engine on Assembly Stand 


i Mount engine on Special Too! 00 1 490 
. using Special Too! 00 1 490 











A. Removing, Disassembling and Repairing 
Cylinder Head 


© Removing Air Cleaner 


» 


Loosen clamp and pull hose olf 


Pull hose ¢1) off of cylinder head cover 
Loosen clamp and pull hose (2) off of 
coolant pipe 


Pull vacuum hose (1) off 
Unscrew locating bolts (2) and nuts (3) 
Remove upper manifold section 


installation 
Replace gasket 
Graphite surface faces the cylinder head 
Tightening torque: 
Bolts (2) 9NMm 
Nuts(3) 15 Nm 


Unscrew nuts and remove lower manifold 
section 


installahon 


Replace gasket 
Tightening torque: 13 Nm 


11-40/3 oe ee 


REMOVING IGNITION LEADS DISTRIBUTOR Unscrew screws and take off distributor 


finger 





Pull «© * lead plugs Take off cover (1) afterwards 

Take | « #1) instaliahor 

Litt o.* “re ad duct (2) ~ "28 Check O-ring on cover. replacing if 
SCfewori. or necessary 

Installation 


Insert ignition leads in guides on insulator 
(1) »n correct order 





Unscrew reference mark sender REMOVING EXHAUST MANIFOLD 

Unscrew nals and take off exhaust manifold 
instalation 

Replace self-locking nuts 

Tightening torque = 23 Nm (17 f. Ibs.) 





Litt out electric lead duct on face end 
Unscrew screws on distributor cap and take 
off the ignition tackle 





@ REMOVING DRIVE BELT @ REMOVING WATER PUMP PULLEY 
Loosen bolt (1) 
Loosen nuts on bolts (2 and 3) and loosen 
- drive belt by turning bolt (3) on direction of 
arrow 
Take off drive belt 


Counterhold pulley with drive belt and unscrew 
bolts 





installation 

3 Adjust tightness of drive belt with Special 
Too! 11.5 020 by turning bolt (3) mn 
direction of arrow 
Tighten nuts on bolts (2 and 3) and bolt (1) 





15020 
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@ REMOVING VIBRATION DAMPER ; @ REMOVING THERMOSTAT 






yr - 


Unscrew bolts and take off thermostat housing 
and thermostat 


Hold engine with Special Tool 112 170 





fastaitation 
Check O ring (1), replacing if necessary 
Install thermostat with O ring facing housing 


Unscrew bolts on vibration damper and take 
off vibration damper 

installation 

Align dowel pin bore in wibration damper 
precisely with dowel pin 

Tightening torque: 23 Nm (17 ft Ibs) 





¢ @ REMOVING CONNECTORS FOR HEATER 
HOSES: 






instatianon 
C Clean sealing surfaces and replace gasket 


=) 
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0 Removing Toothed Belt Cover 
UNSCrew screws and remove lower cover 


nstallaton 
Check gasket, replacing If necessary 


UNSCrew SCrews and remove upper cover 


instalianen 
Note dowel sleeves 





© Removing Rocker Arms 


Unscrew bolts and remove cylinder head 
cover 


stallahon 
Check gasket, replacing if necessary 
Tighten bolts diagonally trom inside to 
outside 
Tightening torque: 9 Nn 


important! 
After tightening, retighten the four inner 
bolts diagonally one more time 


Press down on valve with Special Tool 
11.31 60 and remove focker arm 


Nolte 

Have each cam lacing up perpendicular to 
the cylinder head 

Special too! must not bear on the cam 
Lay rocker arms aside in order and install 
in the same positions 


Romove hydraulic valve clearance com 
pensators and guides 


important! 

Keep removed hydraulic valve clearance 
compensators standing upright to prevent 
oll trom running out 


Cover oll return bores to prevent guides 
from falling into the crankcase 


as 
{} 
~~ 






la ~\ 
(112 170 ) 


/ 





* 
* 
(”) Pa 
Vane ale 
’ .-~ 
/ \ 
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11-407 


© Removing Toothed Belt 


Turn crankshatt to TOC and hold tlywhee! 
with Special Tool 11 2 170 


Loosen mounting bolt on camshatt 
sprocket 


Remove Special Tool 11 2 170 


Loosen nut on tensioning roller and take 
off toothed belt 


Important’ 

Regardless of the hours of operation a 
toothed belt must always be replaced each 
time the tensioning roller is loosened 





(113190) 








© Installing Toothed Belt and Adjusting 
Timing: 


Hold crankshaft in TOC position with 
Special Tool 11 2 300 


important’ 
Remove special tool before operating the 
engine 


Hold camshaft in TOC position (valves of 
cylinder no 4 overlap) with Special Too! 
113.190 


Mount camshatt sprocket with an initial 
torque of 1 ... 3 Nm (turnable without play) 
and turn in engine's direction of rotation 
aS far as Stop (tab in groove) 


install new toothed belt beginning at the 
crankshaft sprocket and going via the 
camshatt sprocket under tension to the 
tensioning roller. 


important! 
Position toothed belt on sprockets in the 
middie. 








11-408 


Mount tensioning roller with torque of 
about 1 Nm that i can be turned casily 


Prepare Special Too! 11 2 080 for the ten- 
sion test (also refer to operating instruc: 
tions for 11 2 080): 


Pull lockpin (1) up and set Bearing pins to 
Maximum size with slide (2) 

Set gage necdic to “O™ and align follow-up 
necdle with gage needic 


Apply tester between the camshatt and 
small intermediate roller in such a manner 
that both rollers of tester Dear on the Dack 
of the teeth and the center pin is located in 
2 tooth gap 


Press slide (2) in until engagement of the 
lockpin is noticed. 








Adjust toothed bel tension to 45 + 5 scale 
units by turning the tensioning roller 


Tighten tensioning roller with 22 - 3. Nm 
and camshatt sprocket with 60 + 5 Nm 
torque 


Crank engine on crankshaft at least two 
full turns in éngine’s cirection of rotation 


Hold crankshaft with Special Tool 11 2 300 
and camshatt with Special Tool 11 3 190 
Loosen camshaft bolt to 1 Nm torque 
Apply Special Tool 11 2 080. 

Loosen tensioning roller bolt and tension 
toothed belt Drietly to 45 « 5 scale units 


Temperature expansion of engine compon- 
ents must be considered for precise belt 
tension. 

To measure temperature: 

Special Tool 11 5 060. 





anti eooe 





“s =a = se $0 
a0 11 QE 


11-40 8a 


Place temperature sensor al machined cast 
boss on cylinder head above the coolant 
outlet and read the temperature 
Afterwards adjust the toothed belt tension 
precisely to the value given in the tempera: 
lure tension graph, 


Tighten tensioning roller with 22° 3Nm 
and camshaft sprocket with 60 + 5 Nm 
torque 


Remove holding tools and tester 


Example 

Engine temperature at measuring point 
40°C 

AdjuSt toothed belt tension to 36 scale 
units on the tester. 

Round off values. 


important! 

Toothed bell tension must not be adjusted 
if the component (cylinder head) tempera: 
ture is less than 20° C. 


Adjusting Table tor Readiusiments 
Skt = Scale units on tester 


‘C « Temperature measured at measuring 
point on cylinder head 


Permissible tolerance: + 2 scale units 





40 45 +50 
C 


4011 202 € 
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© Removing Cylinder Head Mount cylinder head and tighten new bolts 
(lightly lubricated with oll) In three steps in 
the sequence of 1 through 10 

Step 1 33 Nm torque 

Step 2 93° torque angie 

Step 3 93 torque angie 


Unscrew Camshalt sprocket (1) 
Loosen bolls and take off housing 


” important’ 
. Cylinder head bolts may only be used 
0 'r4 ivTor.6~ 8 once 
Keep oll out of holes in the engine bioce 
(danger of cracking the Diock, falsiticd 
tightening torque values) 


~« 


Unscrew cylinder head bolts from outside 
10 inside and take off cylinder head 





instalation 

Clean sealing surfaces on cylinder head 
and crankcase, If necessary removing re. 
mainders of gaskets with gaskel remover” 
and a hard wood scraper; be careful thal 
bits of gaskets do not fall into ol! bores or 
cooling ports 

install new cylinder head gasket with “TOP 
facing up and “FRONT” facing the toothed 
belt end 

Chock dowel sleeves (1) for damage and 
correct installed position 





** Source of Supply: HWB 
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~ 191 067 © Mounting Cylinder Head on Assembly 1 
~ a Stand Fixture 


10180 | f 193.1394 


- 
_- W304 
~ 







Mounting Special Tool 11 1 065 on Special 
Too! 00 1 490 


110180 = Tray (opening on valve support 
faces torwara) 


111067 = Guide rod 
111065 117068 = Thrust lever 
< 113.131 = Guide bar 
' " 113134. Thrust cage 
— Note 
It not already produced, drill 5 1 mm dia CS 


holes (1 and 2) in Special Tool 11 1 068 at 
distances A = 496 mm and C = 437 mm 


Hole 1 for removal of intake valve 
Hole 2 for removal of exhaust valve 





Place cylinder head on assembly fixture 
that the exhaust end faces forward, align 
and secure with one cylinder head bolt 
(front center) 


ofare 





— 













j 


so 11066 











O Removing Camshaft 
Loosen bolis (1 and 2) and take off of! pipe 


installation 

Replace gasket between hollow connection 
bolt (2) and pipe 

Tightening torque 

Bolt (1) = 55 Nm 

Bolt (2) = 11 Nm 


Unscrew and remove camsnalt bearing 
caps(F.2 5) and take out camsnatt 
Pull old radial off seal off of camsnatt 


Instatlahor 

Lubricate camshatt bearings with ol and 
install camshaft 

Apply a thin coat of non-hardening sealing 
compound’* on the bearing surface of 
bearing cap (F) 


Mount bearing caps (F.2 5) in the same 
Position and tighten the bolts 
Tightening torque: 11 Nm 


** Source of Supply MWB 


1 
m 






112 212 


33 1190 
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© Replacing Radial Ol! Seal tor Camsnatt 


Lubricate sealing lip of new radial ov seal 
with oll 

Apply Special Tool 11 2 212 on camsnatt 
and push on seal (1) as far as possible 


Orive in fadial ol! seal as far as Stop with 
Special Too! 33 1 190 
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REMOVING VALVES 


Compress valve springs and remove 
valve collets 

Take off valve springs and spring 
retainers. 

Take tray oul of assembly fixture from 
underneath and remove vaives 


Pull off valve stem seal with Special 
Too! 11 1 250 


instatiabon 

Lubricate vaive stem with ol! and insert 
valve. 

Use a new valve stem seal 

Always use Special Tool 11 1 380 to 
avoid damaging the seal 

Lubricate seal (1) with ol! and mount 





Press on valve stem seal by hand 
against the stop with help of Special! 
Too! 11 1 200 


Installed Order 

1 = Valve 

2 = Inner spring retainer 
3 = Valve stem seal 

4 = Outer spring retainer 
5 = Inner spring 

6 = Outer spring 

7 = Upper spring retainer 
8 = Vaive collets 


important Scrappeng information 
Exhaust valves are filled with sodium 
to improve carrying off heat. 


Sodium filled valves may not be 
scrapped as normal parts without 
special treatment. 

The reason for this is that sodium 
could explode when meited. 

it is also not approved to use them as 
“special tools” (for example: driving 
mandrels, etc.), which is common 
practice in some workshops! 


Consequently sodium filled exhaust 
valves must be collected for scrapping 
and sent to the Landshut Factory, 
HT-L-2, for neutralization. 


See Service Information of Group 11 
for scrapping in countries, where it Is 
absolutely impossibie to return used 
valves or when they are not obligated 
to return parts 








11-40/12 


© Machirung Valve Guide and Scat 


To Messure, INSET 3 Mew valve in such a 
Manner that the valve stom end is Hush 
with the valve guide 

Apply dial gage and measure tilt 

Man. permiswblec tit" 


© Reaming Valve Guides 


In Case of cacessive play between the valve 
Stem and valve quide, the valve guide must 
be roamed out and a repair valve with over- 
Si7C stom diamecter’ installed 


Assembic Speci! Tool 90 4 200 depending 
On the stem diameter 

Press Mushroom guide (1) against the valve 
$Cd! aNd ream Out the valve guide dry trom 
ihe Combustion chamber end 

Turn Gown the reamer once 


* Reter to Specifications 








© Machining Vatve Seat 


Mactune the valve seat to instructions of 
the too! supplier using Special Too! 

00 3 520 of 00 3: 580 

Dimensions and angies* 


Correction cutter from Neway 


After Machining Valve Seat Surface: 
Machine valve seat outside and Inside dia- 
Meters 10 specitiod size using a correction 
cutter’ in such a manner that the specified 
valve soat width’ is produced. 


Valve seat angle 

Outside dia. correction angle 
inside dia. correction angle 
Valve seat outside diameter 
Seat width 


vVvewrne 


Valve seat dimensions’ 


* Reter to Specifications 
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@ CHECKING/MACHINING CYLINDER ° 


HEAD SEALING SURFACE: =. 
v 
Check levelness of cylinder head sealing 
surface with a standard steel ruler ; 
Max. deviation in levelness: 0.03 mm > 
(0 0012") 111029 i 
~ 
11.102) 
Remove all attachments on cylinder head to 4 : 
machine the sealing surface —s Ch i mY 
Max. machining 03+005mm ee, ‘8 


(0.012 +0002") oT See . 


New cy!. head height 1410 mm (5551") > + ~~ 
Machining limit 140 55 mm (5 533") > cs) ~ 
ww - 
> fest 


A0O3 mm (0.012") thicker cylinder head 
gasket, which must be installed together with 
an appropriately thicker O-ring for the 
coolant duct, 1s available for 0 3 mm (0 012") 
machining 








peeve? 


@ CHECKING CYLINDER HEAD FOR 
CRACKS IN WATER TEST 
~ Cylinder Head Onsassembled 


Mount Special Tool 11 1029 
Note 
Leave the temperature sensor/sender installed 


Mount Special Tools 11 1.021 with cylinder 
head bolts 
Mount Special Tools 11 1026 / 027 / 028 


Fill cylinder head with compressed aur 
(testing pressure 45 bar © 64 psi) 

If pressure drops. place cylinder head in water 
bath and check for cracks 

Nore 

if necessary, relax water bath with a detergent 
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B GISASSENBLING AND REPAIRING =. ° j © Removing Alternator Console 


ENGINE BLOCK CRANKSHAFT ORIVE ry fie 
"y L. ~? One ,  - Press Out sieeve (1) 


Unscrew bolts and remove console 


| 


——— . | O Checking Orifice for Ou Supply to Mydr 
| Vatve Clearance Compens Mors 

Screw oftce out of engine Block and 

Check that its bere 1s Hot Clogged, cleaning 

the bore it necessary 


"%& SH | 


impertet © Removing On Fitter Housing 
A reductron pct (1) with rubber-lined spacing 
Sleeve (2) for oO: supply to the cylinder head 
ts instalied in the engine block of M 40 en. 


ginos since 9.92 


Unscrew bolts and remove oil tiller housing 


Instailanon 
Check seals, replacing them If necessary. 





‘) @& Removing Alternator 


Unscrow bolts and remove alternator. 








11- 40/15 


@ REMOVING COOLANT PIPE 


Unscrew bolts and pull coolant pipe out of 
engine block 

installation 

Replace and lubricate O-ring with a 
lubricant** 


** Source: HWB 








988 VK 220 


@ REMOVING WATER PUMP 


Unscrew bolts 


Screw two bolts in threads (1) and press off 
the water pump uniformly 

fnstatlation 

Replace O ring and coat with lubricant** 
Tightening torque: 9 Nm (6.5 ft. Ibs.) 


** Source: HWB 
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@ REMOVING CLUTCH / FLYWHEEL 


Hold flywheel with Special Tool 11 2 170 


Unscrew bolts uniformly 
Take off pressure plate and drive plate 


Jastallanon 

1 = Flywheel 

2 «= Drive plate 

3 = Pressure plate 

Install drive plate (2) with flat end facing 
flywheel (1) 


Center drive plate with Special Too! 21 2 100 
and tighten bolts 
Tightening torque: 23 Nm (17 ft. tbs.) 






Unscrew bolts and take off flywheel 

fastallation 

Clean threads and install bolts with a bolt 
o cement** 

Tightening torque 105 Nm (76 ft Ibs) 





@ REPLACING PILOT BEARING IN 
CRANKSHAFT: 


Remove pilot bearing with Special Tool 
112010 


Installation 
Insert pilot bearing and drive it in against the 
stop with Special Tool 11 2 030 


112 030 


** Source: HWB 
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REMOVING OiL PAN 


Unscrew bolts and take off lower oi! pan 
section 

installat 

Replace gasket 

Tightening torque = 9Nm (65 ft Ibs) 


Unscrew bolts and take off oi! pan 


Instaliahor 
Replace gasket 

Fill out oi! pan gasket on joints between 
front of rear end covers and crankcase with 
a non-hardening sealant** 

Tightening torque = 9Nm (65 ft Ibs} 


** Source of Supply HWB 











tive 


Oo Removing Piston 


Unscrew conrod bearing cap 
Remove piston 


Important 

Mark position of Connecting rod to crank. 
shalt, if the bearing shells do not have to 
be replaced 

Connecting rods and caps are marked with 
the same par numbers (1 99) and must 
Not. be mixed up 


Mark piston and reinstall it at ihe same 
POSition i Ihe piston does not have to be 
replaced 


insta iter 
Measure the piston mnstatied clearance 
belore installing 

Measure the piston diameter at distance A‘ 
from the bottom edge of the piston using a 
micrometer 


Set internal caliper to zero on micrometer 
with the measured piston diameter 
Measure cylinder bore at bottom, middie 
and top diagonally 


New piston installed clearance" 
Max. permissible total wear clearance’, 


*  Reter to Specitications 











instavianon 

Lubricate piston and piston rings lightly 
with oll 

Align gaps of piston rings (offset approx. 
120°, but Not above the piston pin eye). 
Compress piston rings using Special Too! 
*12 260 

Agnly Special Tool 11 2 470 on connecting 
rod 


instillinona 

Insert piston that arrow points to camshatt 
drive 

Guide crankshaft journal and connecting 
rod together 

Compressing tool must bear flat on crank- 
case all around 

Press in piston with light knocks (e.g. from 
hundie of a hammer) 


Instaiaton 
Lubricate conrod bearing shells with oil 
Mount bearing Cap that pair numbers are 
aligned 

Use new conrod bolts 


Instatiagon 
Tighten conrod bolts use Special Too! 
00 9 120 or Special Tool 11 2 110 


Conrod bearing cap bolt tightening torque" 


*  Reter to Specitications 
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Qo Removing Connecting Rods © Replacing Bush in Conrod 
Lift out circlip and press out piston pin dhe . Press out old bush with & suitable mandre! 
/ % Press in new bush 
important! id ; 4 Bush gap may be positioned optionally at 
Pistons and piston pins are matched and \ , point Aor B 
must not be mixed up | 
insert circlip that its opening is opposite _— 
the hole A B 
‘ 70 19341 
Note A - - Drill olf Bore (1) 


install connecting rod that the pair number 
is Opposite that piston’s arrow for instalied 
direction 


Distance A = 6 mm diameter 
Deburr edges of bore at siting surface of 
bush 


. Ream bush open to diameter B = 22 005 
1 B 22.010 mm 





40 11032 : 70 93 1 
» ‘ © Checking Connecting Rods 
i —— ss 2 a 
Check connecting rod for deviation trom 
A parallel and distortion 
, A Testing distance = 150 mm 
ty B Max. permissible parallel deviation in 
' !,! testing distance = 004mm 
- B - = C Max. permissible distortion to either 
ee side = 0° 30 
70 11.133 


Checking Bush in Conrod 

Press-t between the bush and piston pin 
is correct, if the piston pin can be pressed 
through the bush by hand with only slight 
force and there Is no noticeable play 


© Replacing Connecting Rods 


Only connecting rods of the same weight 
class (dle-stamped on bearing caps) may 
be installed in one engine 


Note 
Therefore only sets of connecting rods are 
available trom Parts 
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© Replacing Piston Rings of One Piston \ 


Remove piston rings with a piston ring 


compressing pliers 


Note 


it might not be possible to find the identiti- 


cation on used piston rings 


Lay piston rings aside in correct sequence 


and Installed position 


nstallation 


install piston rings with the word “TOP 


facing the piston crown 


1 Plain compression ring 


2 Bevelled face compression ring 
3. Oll scraper ring with rubber lined spring 


Olfset piston ring end gaps by about 120 
to each other, but not above piston pin 


bores 





Measure side clearance 


Groove 1: 0.020. 0052mm 
Groove 2) 0020 0052 mm 
Groove3) 0020 0055mm 


Measure end clearance 


Specitications 

Ring 1 020..040mm 
Ring 2 020. ...040mm 
Ring 3 020 045mm 


“ 
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@ REPLACING CONNECTING ROD 
BEARING SHELLS 


Select new bearing shells according to paint 
mark on connecting rod 

important! 

Check ground size of crankshaft also refer 
to Replacing Main Bearing Shells) 


installation 

Check conrod bearing play 

Place Plastrgage Type PG 1 on crankshaft 
wiped clean of of in BDC position 

Mount conrod bearing caps and tighten with 
the old conrod bolts to specified torque 


important! 

Do not turn the connecting rods or crankshaft 
Remove bearing caps and read bearing play 
(nominal: 0.020 to 0.055 mm = 0.0008 to 
0.0022") by measuring width of flattened 
Plastigage with help of supplied scale 

Correct bearing play by installing new or 
bearing shells with a different paint mark 






W 








1 260 


2 213. 
s 


7 ee 


@ REMOVING REAR END COVER 


Unscrew bolts and take off cover 


installatior 
Lift out radial of seal and drive in new seal 
with Special Tool 11 1 260 


Apply Special Too! 11 2 213 on crankshaft 
— Replace gasket for cover 
Lubricate sealing lip of radial ot! seal with oi! 
Side on and teghten cover 
Tightening torque: M6 9 Nm (6.5 ft. Ibs.) 
MB ~ 22 Nm (16 ft. Ibs.) 


11-40/22 om 


Unscrew all mounting bolts of end cover 
and take off cover 


REMOVING FRONT END COVER 


Unscrew tensioning roller (1). drive gear (2) 
and stabilizing roller (3) 





Abgn drive gear (2) with groove facing the 
woodrulf key and push on crankshat 
Mount washer (3) with shoulder against the 
drive gear and tighten bolt (4) 

Tightening torque = 310 Nm (224 f Ibs} 
Screw on nut for tensioning roller only 
loosely 


Lift out woodrulf key (1) and pull off ring (2) 





nstaliat 
Replace O-ring on crankshan 

Replace cover gasket 

Mount end cover 

Tightening torque 

M6= 9Nm(6.5f. Ibs) 

M8 = 22.Nm (16M Ibs) 

Orive in new radial of seal against stop 
with Special Tool 11 2 320 

Lubricate sealing lip of radial oil seal with 
oil 
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@ REMOVING/CHECKING OIL PUMP Lift out circhp and remove pressure valve 


Unscrew bolts and take off cover 
instaliatron 
Tightening torque. 9 Nm (65 ft. Ibs.) 





. 
® Measure play between pump body | outer Installation 
: ' rotor and outer rotor / inner rotor 1 = Piston 
Nominal value « 0.12 to 0.20 mm (0.005 to e 1 3 2 = Spring 
0.008") "~* 3 = Sleeve 
- Note ; 4 = Ciwrchp 
. Reinstall rotors in the same position (inner os eee LL 
oD. > rotor with guide facing the body) ‘ens 
.. ‘Sa “ 4 ' 
- P % ~ a 2 4 
- *« a 
\ tae 


Measure length of unloaded spring (2) 
Nominal value = 84.1 mm (3.311"). 
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REMOVING CRANKSHAFT + REPLACING MAIN BEARING 
(Replace crankshaft - see 11 21 501 SHELLS: 


Remove main bearing caps (1...5)and  #&™ 


yr’ ° The crankshaft is marked with yellow 
lift out crankshaft ‘ 


green or white paint depending on 
mal bearing journal tolerances 





Important 


Check ground size’ of the crankshaft 


instavaton 

Bearing caps (1 ...3) are marked with 
die-stamped numbers 

Bearing cap (4) has a shoulder on the 
side of the cap and bearing cap (5) is 
not marked 


Conrod Bearing Journal (A) 
1 paint stripe Size 1 (0.25 mm) 
2 paint stripes Size 2 (0.50 mm) 


Main Bearing Journal (B) 
1 paint stripe Size 1 (0.25 mm) 
< 2 paint stripes Size 2 (0.50 mm) 





Lubricate bearing shells with oi! 
install crankshaft 

Mount beafing caps (1 ... 5) with bear- 
Ing cap no. 1 on the camshaft drive 
end in such a manner that all bearing 
shell grooves are on one side 

Align bearing caps precisely 


The bearing shelis are marked with 
yellow, green or white paint 


1 Bearing shell 1-2-3-—4 (only caps)—5 
2 Bearing shell 4 (thrust bearing, only 
crankshaf!t) 


Check the ground size of main bearing 
journals! 


Tighten bolts (washed and lubricated 
with oll) in two steps 


Install bearing shells in the crankcase 
with the same color code mark as the 
dot of paint on the console 

Install both bearing shells according to 
the crankshaft color code mark, if the 
color code mark of the crankcase has 
been washed off. 

Install bearing shells in bearing caps 
with the same color code mark as for 
the crankshaft 


Step 1 23 Nm (17 ft. Ibs.) 
Step 2 50° torque angle 





* See Specifications 
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Install crankshatt 

Place Type PG-1 Plastigage on crank 
shaft wiped clean of ol! and tighten 
bearing caps to the specified torqueing 
procedure’ 

Do not turn the crankshaft 


Source of Supply for Plastigage 
CARTOOL 

Alfred-Brenhm-Str. 5 

D-8070 Ingolstadt 


Remove bearing caps 

Read bearing play” by measuring the 
wdith of the flattened Plastigage with 
help of the supplied scale 

Correct the bearing play by installing 
new bearing shells, bearing shells of a 
different machined size or witha 
different color code 


Survey of Color Code Shaft Diameter 
Bearing Shell Thickness’ 


Triple Classification Color Codes 
Ge = yellow 

Gn = green 

Ws-= white 





Crankshaft diameter 
Bearing play 

Bearing shell thickness 
Console diameter 


&®wn-— 


* See Specifications 
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11 21501 REPLACING CRANKSHAFT 
~ Crankshaft Removed - 


A replacement crankshaft Is supplied 
complete with corresponding bearing 
shells for main and conrod bearings 


Crankshaft Identification 
(Cast on Crank): 


Engine Stroke (mm) 
M 40 B 16 72 (2.835") 
M408 18 81 (3.189") 


The crankshaft Is surface treated and 
may only be reground in the factory 


Reground crankshafts are marked with 
Stripes of paint 


Conrod Bearing Journal (A) 


1 paint stripe Size 1° 
2 paint stripes Size 2° 
Main Bearing Journal (B) 

1 paint stripe Size 1* 
2 paint stripes Size 2° 


Cars with Manual Transmission 
Install pilot bearing for the transmis- 
sion main shaft 


Drive in pilot bearing with Special 
Tools 11 2.030 and 00 5 500 


ww . 
mw ¥ ‘ 
~ Af.- 
oY. 
~ 
~ 











The crankshaft is marked with yellow, 
green or white paint depending on the 
main bearing journal tolerances 


The bearing shells are marked with 
yellow, green or white paint 


1 Bearing shell 1-2-3-4 (only cap)-5 
2 Bearing shell 4 (thrust bearing, only 
crankcase) 


Check the ground size of main bearing 
journals! 


installing Instructions 

install only “yellow” bearing shells in 
the crankcase (regardiess of the old 
color code mark on the crankcase) 
install “yellow or green or white” bear 
ing shells in bearing caps depending 
on the crankshaft bearing journal color 
code mark 


install crankshaft 

Place Type PG-1 Plastigage on the 
crankshaft wiped clean of oll and 
tighten the bearing caps with correct 
torque’ 

Do not turn the crankshaft 


Source of Supply for Plastigage: 
CARTOOL 

Alfred-Brehm-Str. 5 

D-8070 Ingolstadt 


* See Specifications 
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Remove bearing caps 

Read bearing play* by measuring the 
width of the flattened Plastigage with 
help of the supplied scale. 

Correct the bearing play by installing 
new bearing shells, bearing shells of a 
different machined size or with a 
different color code 


Survey of Color Code Shaft Diameter 
Bearing Shell Thickness* 


Triple Classification Color Codes: 
Ge = yellow 

Gn = green 

Ws- white 


Crankshaft diameter 
Bearing play 

Bearing shell thickness 
Console diameter 


Wh — 


Replacing Conrod Bearing Shells: 

Red or biue conrod bearing shells are 
Installed standard according to the 
color code mark on the connecting rod 
for a pertinent ground size or crank- 
shaft 


install only red bearing shells of the 
pertinent ground size for replacement 
crankshatts. 


Installation 

Check conrod bearing play 

Place Type PG-1 Plastigage on the 
crankshaft wiped clean of oll in BDC 
position. 

Mount conrod bearing caps and 
tighten the old conrod bolls with 
correct torque* 


* See Specifications 





important 
Do not turn the connecting rods or 
crankshaft 


Remove bearing caps and check bear- 
ing play = 0.020 to 0.055 mm (0.0008 to 
0.0022") by measuring the width of the 
flattened Plastigage with help of the 
supplied scale. 

Correct the bearing play by installing 
new bearing shells or bearing shells 
with a different color code 


Tightening Conrod Bolts 

Lubricate conrod bearing shells with 
oll 

Mount bearing caps that pair numbers 
are on one side 

Use new conrod bolts and tighten 
them In two steps 


Step 1 20 Nm (14.5 ft. ibs.) 
Step 2 70° torque angie 
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1100603 DISASSEMBLING AND ASSEMBLING ENGINE 
(Engine Removed) 


General informabon tor Working on Valve Timung 

Attention must be paid to the following If work had been carried out on the cylinder 
head, for which the camshaft was removed 

Hydraulic valve tappets expand when without load trom the camshaft and must be 
allowed enough time after installation to constrict again. Consequently fast assembly 
Could cause “closed” valves to still be open and have contact with the pistons 


The following waiting times musi be allowed between installation of the camshaft and 


mounting of the cylinder head: 

Ambient Temperature: Time: 
20°C 4 minutes 
10 to 20°C 11 minutes 
Oto 10°C 30 minutes 


After installation of the camshatt and timing chain the engine may first be cranked after 
the follawing waiting times 


Ambient Temperature: Time 

20°C 10 minutes 
10to 20°C 30 minutes 
Oto 10°C 75 minutes 


Working on Valve Train with Mounted Cylinder Head: 


Turn crankshaft in engine's direction of rotation to approx. 30° from the TOC mark, so 
that In this manner no pistons are in TOC. 

install camshaft so that the cam peaks of cylinder no. 1 overlap. 

Conform with the above mentioned waiting times. 

Turn crankshaft back to TOC position and mount timing chain. 

Crank engine not earlier than 10 minutes alter installation of ihe camshaft. 


Disassembling and repairing the engine are described in chronological sequence on 
the following pages. The positions shown in the list of contents will help in taking up 
work again ater an interruption or finding different points more easily. They only 
describe the direct removal or installation, but not the complete scope of work. 


Wf necessary, drain engine olf and fill engine with new engine oil after completion of 
engine assembly. Check oil level after installation and road test. 


$011 0454 
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© Mounting Engine on Assembly Stand 


Removing Exhaust Manifold. 
Unscrew nuts. 
LIN exhaust manifold off 


Installation 

Replace nuts. 

Coat threads with copper paste** 
Tightening torque’ 


Shorter manitoid is at rear 


installation 
Graphite surtaces of gaskets face the 
cylinder head. 


Mount engine on Special Tool 00 1 490 
using Special Tool 11 3 300. 


* Refer to Specifications 
"* Source of Supply: HWB 
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A Removing Cylinder Head 


© Removing Intake Manifold with Throttle 
Assembly 


Valve 


This operation will already have been Car- 
ried oul On an engine which was removed 
from the car. 


Reter to Group 11 In the Model Repair 
Manual. 


© Removing Thermostat Housing 


This operation is necessary to be able to 
egy amg cylinder head on Special Too! 
1 ‘ 


Unscrew suspension eye. 
Unscrew thermostat housing. 


installapon: 
Replace gasket. 


installation: 

Check direction of Installation. 
Vent hole or arrow faces up. 
Replace O-ring. 
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© Removing Cylinder Head Cover 


tf applicable, disconnect plugs on ignition 
colls 


Remove ignition coils. 
Installation 


Place paper gasket between valve cover 
and ignition coll (galvanic decoupling). 


Unscrew cylinder head cover 
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Unscrew suspension eye and upper timing 


Instaabon 

Check gaskets, replacing them it neces- case cover. 
sary. 

Place gaskets on cylinder head. 

installahon installation 
When mounting the cylinder head cover, Replace gasket. 


check for correct seating of gasket on back Check dowel sleeves 


of the cylinder head. 


50 11 Obt 60 11 068 


© Removing Cylinder Head Pull cover off. 


Remove sender. 


installation 
Check seal, replacing If necessary. 


Crank engine in direction of rotation until 
cam peaks of intake and exhaust cams in 
cylinder no. 1 face each other. 

Arrows on sprockets face up. 


Take off electric wiring channel, 
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Hold crankshaft in TOC position with Press upper chain tensioner down 
Special Too! 11 2 300. aunt ny meskdtang Sens Poul 1¢ 9 290. 
important! 

Remove special tool before operating the 
engine. 


Unscrew sprockets, 
Litt both sprockets off complete with chain 


Unscrew chain tensioner. 


Cauhon' 
Spring pressure. 


installabon 
Replace gasket. 
Tigmtening torque’. 
instatlabon 


Litt pulse sender off of the intake camshatt 


installabon: 
Align groove in piston perpendicular to the 
tensioning rail. 


Unscrew console for upper chain tensioner. 


Arrangement of Parts: 
1 - Sleeve 


2 - Spring 
3 - Piston 


*  Reter to Specifications 





*  Reter to Specifications 
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© Camshah Adjusting Procedures 


Hold crankshaft in TOC position with 
Special Too! 11 2 300. 


Unscrew chain guide. 


important! 
Remove special tool before operating the 
engine. 





important! 

if M Is Necessary to Correct the camshaft 
to such an extent that there is 

valve movement in cylinders 1 and 6, first 

turn the crankshaft about 30° away from 

TOC position in the engine's direction of 

rotation and return to TOC only after turn- 

ing the camshaft. 

This prevents Contact between the valves 

and pistons. 


LIN sprocket off together with chain 


Turn camshaft until the cam peaks of in- 


important! 
Prevent chain from slipping down with 3 take and exhaust cams for cylinder no. 1 
piece of wire. face each other. 





Unscrew the three rear studs for the valve 
cover. 





11-50/6 


Hold camshaft with Special Too! 11 3 240 
Camshafts may be turned on the hexagon 
with a 24 mm wrench. 


important’ 
Be Careful that the bearing plate is not 
od 


ly If necessary. 


Install primary timing chain on the sproc- 
ket and center with the exhaust camshatt. 
Arrow on sprocket faces up. 

Mount sprocket that the tapped bores are 
to the left of the slots as the sprocket will 
be moved to the left when installing the 
chain tensioner. 


install pulse sender on the intake camshaft 





Mount both sprockets complete with chain. 
Arrows on sprockets face up. 
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Machine the fork wrench to size according. 





install bolts to be turnable without play, 
but do not tighten at this stage 


Screw in and tighten chain tensioner 
sleeve. 

insert chain tensioner piston (1) that the 
guides engage in the tensioning rail 
Install spring (2) and bolt (3). 


Installabon 
Replace seal. 
Tightening torque’. 


Unlock chain tensioner arrest 
Remove Special Too! 11 3 290 


Tighten both sprockets, beginning at the 
Intake side, with an initial torque of ap- 
prox. 5 Nm and afterwards In a second 
Step to the specified final torque of 22 Nm. 


* Refer to Specitications 


Remove Special Tools 11 2 300 and 
113240 

Crank engine at least twice in direction of 
rotation. 

Check camshaft adjustment. 








#11 0U 
a 


© Unscrewing Cylinder Head 


Unscrew timing case cover trom cylinder 
head. 


Unscrew cylinder head bolts in several 
steps trom outside to inside using Special 
Tool 11 2 250. 

Lift cylinder head off. 


Note. 

Some of the washers are locked In the 
standard cylinder heads to prevent them 
from being lost. 

When installing a new cylinder nead, install 
new washers without locking them. 

Make sure that no washers are missing. 


installation: 
When installing the cylinder head, conform 
with the waiting time for hydraulic valve 


tappets. 
Refer to “General information”. 
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installation: 

Cleaning mating surfaces on cylinder head 
and crankcase, If necessary removing re- 
mainders of gaskets with gasket remover" 
and a hard wood scraper. Make sure that 
remainders of gaskets do not fall into oi! 
and coolant bores. 

install new cylinder head gasket. 

Check dowel sleeves (1) for damage and 
correct installed position. 


Note 
Use torque angle tester together with 
Special Tools 11 2 250 and 11 2 113. 





installation: 

Gaskets which are 0.3 mm thicker aro 
available for machined (ground) cylinder 
heads (refer to "Checking/Machining Cylin- 
der Head Mating Surtace™). 


identification: 

2.0 for 2.0 liter 

2.5 for 2.5 Iter 

+ 0.3 for 0.3 mm thicker gasket for repair- 
machined cylinder head 





Installation: 
Mount cylinder head and tighten new bolts 
(lightly olled) In sequence of 1... 14 in 


Step 1: Tightening torque mae 
Step 3: Torque angle 90 - 


Important! 

Cylinder head bolts may only be used once. 

Keep oll out of tapped bores in the engine 

| block (danger of cracking the block, wrong 
50 11 084U tightening torque values). 


oe 





“* Source of Supply: BMW Parts 


111 065 
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8B. Disassembiing and Assembling 
Cylinder Head 


© Mounting Cylinder Head on Assembly 
Stand 


Mount Special Too! 11 1 065 on Special 
Too! 00 1 499. 
Do not inset Special Too! 11 0 180 (tray) 


Note: 
Bolt Special Too! 11 1 442 on already sup- 
plied assembly fixtures (11 1 065). 


Mount cylinder head on assembly fixture 
with two cylinder head boits. 
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+ Removing Camshafts 


Important! 

Camshafts could be damaged or broken in 
case of improper removal installation 
without the fixture. 

In addition, valve Could be bent through 
contact with the piston crowns when 
mounting the cylinder head on the crank- 
case 

Always conform with instructions and 
sequence 


Prepare Special Tool 11 3 260 for a six cyl 
Inder engine 


Unscrew spark plugs. 

Mount fixture and bon in the tapped bores 
for spark plugs. 
Tightening torque = 23 Nm (17 ft. Ibs.) 


Apply load on bearing caps by turning the 
eccentric shaft, 
Unscrew all bolts for bearing caps. 


Instataton 
Tightening torque’. 











Release and remove fixture. 
Lift out bearing caps and camshatt. 


instalation 

Install camshafts that the cam peaks for in- 
take and exhaust valves in cylinder num- 
ber 1 face each other, 


installation 
identification of Camshatts on Flange for 
Sprockets: 


E =intake camshatt 
A «Exhaust camshatt 


identification on Front of Camshatts: 
x x 

A=«25 Mers 

B = 2.0 Mers 


E = Intake 
A « Exhaust 


Example: EB = intake 2.0 liters 


42 1) 084 
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installahon 

Bearing caps are marked with 

Al... A7 tor the exhaust side and 

E1 .. E 7 for the Intake side. 

and this identification can be read trom the 
exhaust side 


Hold valve Clearance compensators tight 
with Special Tools 11 3 250 (suction cups) 


Litt Dearing plate out complete with vaive 
tappets. 


instaitlahon 
Note centering sleeves on mounting bolts 
for bearing caps 2 and 7. 


Note: 

it the cylinder head is replaced because of 
mechanical detects (cracks, distortion), the 
bearing surtaces of the bearing plates 
must be checked on the old cylinder head 
for distortion with a steel ruler. 

Max. gap: 0.05 mm. 

Also replace the bearing plates i! this gap 
is exceeded. 





Installahon 

Bearing plates are marked with 
“A™ tor exhaust side and 

“E™ for intake side 


Installation 
Check bearing surfaces of valve clearance 
compensators for wear (scoring). 
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Installahon 

Hydraulic valve tappets expand when without load from the camshaft and must be 
allowed enough time’atter installation to constrict again Consequently fast assembly 
Could Cause “closed™ valves to still be open and have contact with the pistons 


The following waiting times must be allowed between installation of the camshaft and 
mounting of the cylinder head: 


Temperature: Time 
20°C 4 minutes 
10to 20°C 11 minutes 
Oto 10°C 30 minutes 
After installation of the camshaft and timing chain the engine may first be cranked after 
the following waiting times: 
Ambient Temperature: Time 
20°C 10 minutes 
10 to 20°C 30 minutes 
Oto 10°C 75 minutes 


if necessary, proceed as described below. 


Working on Valve Train with Mounted Cylinder Head: 


Turn crankshatt in engine's direction of rotation to approx. 30° from the TOC mark, so 
that in this manner no pistons are in TOC. 

install camshaft so that the cam peaks of cylinder no. 1 overlap. 

Conform with the above mentioned waiting times. 

Turn crankshaft back to TOC position and mount timing chain 

Crank engine not earlier than 10 minutes afier installation of the camshatt. 














© Removing Valves 


Mount Special Tool 11 1 065 on Special 
Too! 00 1 490. 


Note 


Bolt Special Tool 11 1 442 on already sup- 
piled assembly fixtures (11 1 065). 


4? 1 042 
Insert Special Tool 11 1 441 (tray) into 


1114413 assembly fixture. 





47 11064 


Mount cylinder head on assembly fixture 
with two cylinder head bolts. 


Screw on Special Tool 11 1 051. 
Mount Special Tool 11 1 068 together with 
Special Tools 11 1 052 and 11 1 067. 


SO11 103U 
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Compress valve springs and take out valve Pull off valve stem seal with Special Too! 
coliets. 111250 

Remove valve springs and spring retainers 
Take tray out of the assembly fixture from 
below and pull out valve. 





installation | Installaton 

if one spring of the spring set (inner or | Lubricate valve stem with oll and insert 
Outer spring) Is damaged or broken, both valve. 

springs must be replaced. Apply Special Too! 11 1 380. 

Only use Inner and outer springs of the (11 1380 ) Lubricate new valve stem seal with ol! and 
same make and with the same color code. Vi install, 





i 


a2 00925 


SSS S..err 42 "073 
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Installation 
Replace O-ring. 
Tightening torque’. 





$0 11 107 W | 





* See Specifications 
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+ Checking Valve Guide 


To check, insert a new vaive in such a 
manner that the valve stem end is flush 
with the vaive guide. 

Apply dial gage and measure the tilt clear- 
ance. 


Max. permissible tilt clearance = 0.5 mm 
(0.020"). 


+ Reaming Valve Guide 


Valve guide must be reamed and a repair 
valve with oversize stem diameter (+ 0.1 or 
0.2 mm / 0.004 or 0.008") Installed when 
there Is excessive play between the valve 
stom and valve guide. 

Press guide (1) on valve seat and ream 
valve guide from the combustion chamber 


Note 
The valve seat must be machined after 
reaming. 
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© Machining Valve Seat: 


important’ 

if more than 0.2 mm has to be machined off the valve seat. a 
valve with a thicker valve head must be installed (change in 
compression). 

The tollowing valve versions are available in addition to the 
Standard valves: 


Stem Oversize oOmm 01mm 02mm 


Valve Head Thickness Oversize 02mm O2mm 04mm 
For Machining on Seat insert 


Ring More Than mm 02mm O2mm 04mm 
identification on Stem 

(see picture) 00 01 02 
Note for Second Machining: 


It size "0,0" Is already installed and valve seat machining 
exceeds 0.2 mm, install size “0.2”. 


Cauton' 


Valves with excessively thick valve heads cause engine damage 
(knock limit is exceeded). 


Location of Valve identification 


$0 11 957 U 


arr ceee 


The amount of vatve seat machining can be 
determined as follows. 


insert valve, measure protrusion trom valve 
stem to valve guide and note value. 
Machine valve seat. 
Reinstall the same valve, measure protru- 
ajon from valve stem to valve guide and 
note value. 

The difference between both measurements 
Is equal to the amount of machining. 
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Machining Vaive Seat 

Machine valve seat to the instructions o! 
the the tool supplier using Special Too! 
00 3 $20 of 00 3 580 (dimensions and 
angles are given below) 


Correction Cutters from “Neway™. 


45° = No. 609 
60° = No. 694 
0 «No. 701 


After machining the vaive seat angie, pro- 
duce valve seat diameter “M” and valve 
seat width “B” by machining correction 
angle “Y" and correction depth “KT™ per- 


pendicularty. 
Grind In vaive with grinding paste and 
check for leaks. 


important! 
Keep grinding paste out of the valve guide 


Valve Seat Dimensions’: 


M « Valve seat diameter 
B= Valve seat width 
Y= Correction angle 
F «= Correction diameter 
KT « Correction depth 


* See Specifications 


S01) 1044 
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Checking / Machining Cylinder Head 
Sealing Surtace: 


Check leveiness of the cylinder head seat 
ing surtace with a standard stee! ruler. 
Max. deviation = 0.03 mm (0.0012") 


Remove all attachments on the cylinder 
head to grind the sealing surtace. 


Max. grinding: 0.3 > 0.05 mm 
(0.012 + 0.002") 

New cyl. head height: 140+ 0.1mm 
(5.512 » 0.004") 

Machining limit: 139.55 mm 
(5.494") 


0.3 mm (0.012") thicker cylinder head 
gaskets are available for 0.3 mm (0.012") 
grinding. 








C. Disassembling and Assembling Engine 
Block / Crankshaft Drive 


© Removing Alternator 


Unscrew bolts and remove alternator the 


Installation . 
Tightening torque’. 





—— en —ae 


Installation: 
Note retainer on bearing of reversing roller. 


© Removing Tensioning Roller with Con- 
sole 


Unscrew tensioning roller. 


O11 116 


* Refer to Specifications 
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Unscrew console. 


Note 

The hydraulic belt tensioner is tilled with 
oll; a removed unit must only be stored 
Standing upright. 

Incorrectly stored units can normally be 
bled by compressing them several times 


instatiahon 
Note direction of installation 


© Removing Oil Fitter Housing 


Unscrew bolts and remove oil fitter hous- 
ing. 


Installation: 
Check dowel sleeves. 
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' 
Installation installapon 
Replace gasket. ' Replace O-ring and coat with tubricant’* 
Tightening torque’ 
| ' 
} | 
; 
SOtt 121 


© Removing Water Pump © Removing Vibration Damper 


Hold pulley tightondrive belt and unscrew Hold engine with Special Too! 11 2 170 
bolts. 

important’ 

Installahon Do not use a mandrel to hold the engine 


Tightening torque’. 


Unscrew bolts. Unscrew bolts on vibration damper and 
remove vibration damper 

installation: 

Tightening torque’. installation 


Align dowel pin bore in vibration damper 
with the dowel pin. 
Tightening torque’. 


Sit tz 





Screw two M 6 screws into tapped bores 
(1) and press water pump out of end cover 


© Removing Vibration Damper Hub 





uniformly. Hold flywheel with Special Too! 11 2 170. 
Unscrew central bolt. 
Remove washer and hub 
so 12H * Reter to Specifications 
* Reter to Specifications ** Source of Supply: BMW. Parts 
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Instahanon 

Align groove of hub with woodrulf key. 
Coltar of washer faces hub 

Tightening torque for central bolt = 410 Nm 
(296 ft. Ibs.) 


Installahon 

Press in new radial ol! seal flush with 
Special Tool 11 3 280 In conjunction with 
the central bolt and mounted timing case 
cover. 


+ Removing Olli Pan 
Unscrew and pull out guide pipe for the oi! 
dipstick. 


Installation 
Replace seal. 





Unscrew all bolts and take off olf pan. 


instatlation 

Replace gasket. 

Fill in joints to the front timing case and 
rear end cover with permanently olastic 
Diack sealing compound 3 Bond 1207 B** 


+ Removing Lower Timing Case Cover 


Unscrew bolts. 
Lif off timing case cover. 


Note 
The timing case cover can also be remov- 
@d without removal of the water pump. 


installation 
Replace s. 
Check dowel pins. 








4O 131 « 


$011 1276 
— ** Source of Supply: HWB 
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+ Disassembling Oli Pump 


Unscrew intake pipe. 


instaliahion 
Tab on gasket faces the suction basket. 


$011 1490 


Screw on pump body. 


so 11 146U 


$6 11 142U 


Remove from pump section with shaft and 
rotor. 


$0 11149 U 


$0.11 147U 








instalation 
Check dowel sleeves 


Instatation 
Check all parts for wear. 


Scoring In body 
Wear on rotors 
Wear and scoring on bearing surtaces 


Removing Safety Valve: 

Press down sieeve slightly with a suitable 
mandrel. 

Lift out circlip and remove valve. 


Caution! 
Spring force. 


Measure length of unloaded spring (2). 
Specification: 84.1 mm (3.311"). 


Replace O-ring. 
Don't damage the sieeve during instaila- 
tion. 
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© Removing Clutch / Flywhee! 


Hold flywheel with Special Too! 11 2 170 


Unscrew bolts uniformly. 
Remove pressure plate and drive plate 


Installation 
Check dowel pins. 


Installation: 

1 = Flywheel 

2 = Drive plate 

3 = Pressure plate 


Flatter surface of drive plate (2) points to 
tlywheet (1). 


Center the drive plate using Special Tool 
21 2 100 and tighten bolts in sevefal steps 
Tightening torque: 23 Nm. 





4211 114U 


5011148U 


60 11 149 U 





Unscrew bolts and remove flywheel 


installation 

Clean threads of tapped bores and instal! 
new bolts coated with micro-encapsulated 
cement. 

Tightening torque: 121 Nm 


Installation 
Check dowel sleeve 


© Replacing Pilot Bearing in Crankshaft 


Remove pilot bearing with Special Tool 
112010 or 11 2 340. 


Installation: 
Insert pilot bearing and drive it in as tar as 
stop with Special Tool 11 2 030. 








40 11018U 
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Removing Rear End Cover 


Unscrew bolts and take off cover 


Installation 
Lif out radial oll seal and drive in new seal 
with Special Tool 11 1 260. 


Instatanon 


Replace gasket. 
Check dowel sieev 


Installation 
Apply Special Tool 11 2 213 on crankshaft. 
Lubricate sealing lip of radial ol! seal with 


oll., 
Slide on and tighten cover. 








Removing Connecting Rod and Piston 


Unscrew conrod bearing cap. 
Lift out connecting rod and piston from 
the cylinder head end. 


important! 

Insert piston, connecting rod and bearing 
shells in the same instalied position. 
Connecting rods and bearing caps are 
marked with the same pairing number — 
don't mix them up. 


Ingta@aton 

Lubricate piston and piston rings lightly 
with olf, 

Align gaps of piston rings (offset approx. 
120°, but do not position over piston pin 


bore). 
Compress piston rings with Special Too! 
11 2 260. 


installation 

insert piston with arrow facing the cam- 
shatt drive. 
Compressor must bear firmly on the crank- 
case ali around. 

Press in piston with light knocks (e.g. with 
handie of a hammer). 
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Install new conrod bolts. 
Tighten conrod bolts in two steps. 


Step 1 = 23 Nm (17 ft. Ibs.) torque 
Step 2 = 70° torque angie 


+ Removing / Checking / Repairing 
Connecting Rods 


LIM out circtip and press out piston pin, 


Important’ 
Pistons and piston pins are matched and 
must not be mixed up. 


Installapon. 
insert circlip that Its opening Is opposite 
the hole. 


Installation. 

Install connecting rod on piston in such a 
nanner that with the pairing number seen 
Saree Se eee ae eee ee 
rig 


; fas tS 
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| 


7011 130U) 
EEE 0 190} 


Checking Connecting Rod: 
Check connecting rod tor deviation trom 
parstiel and displacement 


A «Test distance = 150 mm (5.906") 

B «Permissible deviation in paratiel at 

C =Permissibie displacement to either 
side = max. 0° 30° 


Checking Piston Pin Bush: 
It should be possible to have the piston 


pin slide through the bush by hand with 
Slight force and no noticable play. 


Replacing Piston Pin Bush: 

Press out old bush with a suitable mandrel 
(23.5 mm / 0.925" dia.). 

Press in new bush; location of bush gap 
optionally at point A or B. 


Orilt olf bore (1). 

A = 6 mm (0.236") diameter, 

Deburt bore at both ends. 

Ream out bush with a reamer. 

B =22.005 ... 22.010 mm 
(0.8663 ... 0.8665") 
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Replacing Connecting Rods; 


Note: 

Only connecting rods of the same weight 
Class (die-stamped in bearing cap) may be 
installed in one engine. 


Only connecting rods of weight class BS 
are available for replacements. They cover 
the entire weight tolerance range 


© Replacing Conrod Bearing Shells 


Select new bearing shells to match the 
color code on the connecting rod. 


important! 
Check ground size of crankshaft - also 
reter to “Replacing Crankshatt™ 


40 11033 











Color Code ~ Shaft Diameter - Bearing 
Thickness* - Survey 

Double Classification Color Codes 

Rt = Red 

BI = Blue 


1 - Crankpin 





x 3 2 - Bearing play 
a 3 - Bearing shell thickness 


4 - Big conrod end 


*  Reter to Specitications 





instalation 
Check conrod bearing play (only carried 
Out for control purpose): 


Place Type PG 1 Plastigage’* on crank- 
shatt wiped clean of of with pistons in 
BOC position. 

Mount bearing cap and tighten old conrod 
bolts to specified torque. 


important! 
Do not turn connecting rods or crankshaft 


Remove bearing cap and read bearing play 
(specification: 0.020 ... 0.055 mm) from 
supplied scale by measuring width of the 
flattened Plastigage. 

Correct the bearing play by Installing new 
bearing shells or bearing shells with differ- 
ent color code. 


** Source of Supply: Cartoo! 
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© Checking / Replacing Pistons: 


Installation: 

Measure installed piston clearance before 
installing. Measure piston diameter with a 
micrometer at distance A* from the lower 
edge of the piston and offset 90° from the 
piston pin axis. 


Measure side clearance 


Specifications: 

Groove 1 = 0.020 ... 0.052 mm 
Groove 2 = 0.020 ... 0.052 mm 
Groove 3 = 0.020 ... 0.055 mm 





6a ros 70 19 O67 H 


Set internal caliper to zero on the micro- 
meter with the measured piston diameter. 
Measure cylinder bore diagonally at bot- 
tom, middie and top. 


Measure end clearance 


Specitications: 
Groove 1 = 0.20 ..0.40mm 


New piston clearance: 0.01 ..0.04 mm Groove 2 = 0.20 ... 0.40 mm 


Max. wear Clearance: 0.15 mm 





© Checking / Replacing Piston Rings: 


Remove piston rings with a piston ring 
compressing pliers. 


Note: 

it might not be possible to find the identiti- 
Cation on used piston rings. 

Lay piston rings aside in correct sequence 
and Installed position. 





| - 70:11 O8SU | 


installation: 


Install piston rings with the word “TOP” 
facing the piston crown. 


1 Plain compression ring 
2 Tapered face compression ring 
3. Ol scraper ring with rubber lined spring 


Offset piston ring gaps by approx. 120° to 
each other, but not above the piston pin 
bore. 


50 t 156U 
— --— * See Specifications 
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Removing Cranshatt 
(Replacing Cranshatt - see 11 21 501) 


Remove bearing caps (1... 7) and litt out 
crankshat. 


Sot issu 





instattation 
Check dowel sleeves. 


installaton 
Bearing caps are marked with acast 1. 7 
on the “exhaust side™ 


instalation 
Make sure that oll spray jets are inserted in 
bearings 2... 7. 





$011 1S4U 


Instatlanhon 

Lubricate bearing shells with ol! 

install crankshaft. 

Mount bearing caps 1... 7 in such a man- 
ner that grooves of bearing shell guides 
are on one side. 

Align bearing caps precisely 


Note 


Thrust bearing shells are instatied only tor 
bearing no. 6. 


Bearing Cap Tightening Procedures: 


Tighten bolts (washed and lubricated with 
oll) In two steps. 


Step 1 = 23 Nm (17 ft. Ibs.) torque 
Step 2 = SO’ torque angle 


+ Replacing Main Bearing Shells 
The crankshatt is marked with yellow, 


green of white paint depending on main 
bearing journal tolerances. 


Important! 
Check ground size’ of the crankshaft. 


1 paint stripe = size 1 (0.25 mm 0.010") 
2 paint stripes = size 2 (0.50 mm'0.020") 


* See Specifications 














7011 OFS U) 


es 11061 UU} 











11-50/28 












Bearing shells are marked with yellow, 
green or white paint. 


1 = Bearing shell 
2 = Thrust bearing shell 


Check ground size of main bearing jour- 
nals. 





Install bearing shells in crankcase with 
same color code as dot of paint on the 
crankcase. 
eee ee 
same color code as on the crankshaft 


install both bearing shells with the color 
code of the crankshaft, if the paint mark 
has been washed off of the crankcase. 


install crankshaft. 
Place Type PG-1 Plastigage’* on the crank- 
pcos ar a a iranian 


Tigmening 
Don't turn the crankshatt. 


Remove bearing caps and read bearing 
play* by measuring the width of the flat- 
ae a Se ee 


tii doses Steshen abiliitartietion shale 
with a different color code to correct the 
bearing play. 





See Specifications 


42 thot 





** Source of Supply: CARTOOL 


Survey of Color Code Shaft Diameter 'Bear- 
ing Shell 


Replacing Spray Jets in Crankshaft 
Bearing Supports 


Note 

Spray jets are installed in bores of bearing 
supports 2 ... 7 and supply oll for tubrica- 
tion of the piston pins and cooling of pis- 
tons. 


Pull spray jet out of bore. 
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1121501 REPLACING CRANKSHAFT 
~ Crankshatt Removed 


Orive in pilot bearing with Special Tools 
11 2.030 and 00 5 500. 


Note 

Replacement crankshafts are supplied 
complete with corresponding main and 
conrod bearing shells. 


Crankshatt kdentitication (Cast on Crank 
Cheek): 


MSO 820 66 mm (2.596") 
MSO B25 - 75 mm (2.953") 
Crankshafis are marked with yellow, green 
or white paint depending on the main bear- 
ing journal tolerances. 





40111430 


Crankshatts are surface treated and may 
onty be reground in the factory. 
Reground crankshafis are marked with 
stripes of paint’. 


1 paint stripe = size 1 (0.025 mm / 0.010") 
2 paint stripes = size 2 (0.50 mm / 0.020") 


Bearing shells are marked with yellow, 
green or white paint. 


1 = Bearing shell 1-2-3-4-5-7 
2 = Bearing shell 6 (thrust bearing) 


— ground size of main bearing jour- 
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Cars with Manual Transmission: 
Install pilot bearing for transmission main 


4011 1424 





* See Specifications 
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Installaton Replacing Conrod Bearing Shells. 

Make sure that oll spray jets are inserted Red or blue conrod bearing shells are in- 

for bearings 2 ... 7. Stalled standard depending on the paint 
mark on the connecting rod for a pertinent 
crankshaft ground size. 
Only install red bearing shells in the perti- 
nent ground size for replacement ot the 
crankshaft. 

install crankshaft. installation 

Place Type PG-1 Plastigage”* on crank- Check conrod 


bearing play. 
Place Type PG-1 Plastigage”* on crank- 
shaft wiped clean of oll in BOC position. 
Mount bearing caps and tighten with old 
conrod bolts as specified. 


shatt wiped clean of oll and tighten bearing 
Caps as specified. 

Tigmening torque’. 

Don’t turn the crankshaft. 





Remove bearing caps 

Read bearing play* by measuring width of 
the flattened Plastigage with help of the 
supplied scale. 

Install new bearing shells, bearing shells of 
different machined size or bearing shells 
with a different color code to correct the 
bearing play. 


important! 
Don't turn the connecting rod of crank- 
shaft, 
Remove bearing caps and read bearing 
play by measuring width of the flattened 
Piastigage with help of the supplied scale 
Specification: 0.020 ... 0.055 mm 

(0.0008 ... 0.0022") 
install new bearing shells or bearing shelis 
with a different color code to correct the 
bearing play. 
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Survey of Color Code/Shatt Diameter/Bear- 





Ing Shell Thickness* nisi at ee 
Triple Classification Color Codes: ing Shell Thickness 
Ge = Yellow 
Gn = Green papa Classification Color Codes 
Ws= White ol «Bie 
1 Crankshaft : cme 
: Bearing play iia : me Shaft journal 
“4 3 Bea th 
4 Bearing suppon r ring — ickness 
* See Specifications < on ae 





** Source of Supply: CARTOOL ** Source of Supply: CARTOOL 
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Main Bearing Cap Bolt Tightening 
Procedure: 


Tighten bolts (washed and lubricated with 
oil) In two steps. 


Step 1 = 23 Nm (17 ft. Ibs.) torque 
Step 2 = 50° torque angle 


Conrod Bearing Cap Bolt Tightening 
Procedure: 


Lubricate conrod bearing shells with oll 
and mount bearing caps that pair numbers 
are opposite each other. 

Use new conrod bolts. 

Tighten conrod bolts in two steps. 


Step 1 = 23 Nm (17 ft. Ibs.) torque 
Step 2 = 70° torque angle 


11 Engine M50 VANOS 


1100603 Engine — disassemble and assemble (engine removed) 


Cylinder head — remove and install .................cceeeeeeees 
Engine — mount on assembly stand ..............0::ccceeee 
Thermostat housing cover — remove and install ......... 
Cylinder head Cover — PEMOVE ..........sessssesssserereronees 
VANOS control unit — reMOVve wo... eee 
Cylinder head — UNSCrEW ...............eeeeessreeceeesenentrereeess 
Camshaft adjusting procedures .0........ cee eeeeeeeeeeeeeees 
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1100603 DISASSEMBLING AND ASSEMBLING ENGINE 
~ Engine Removed - 


General Informapon on Vaive Timing Work 


if work had been carried out on the cylinder head, for which the Camshaft was removed, 


there must be compliance with the following. 

Hydraulic valve tappets expand without load from the camshaft and require a certain 
amount of time to be compressed again atter installation, Consequently in case Of fast 
installation even the “closed” valves Could be opened and touch the pistons. 


The following waiting times are necessary between installing of he camshatt and 
mounting the cylinder head. 

Room temp. (20°C) 4 minutes 

10 to 20°C 11 minutes 

Oto 10°C 30 minutes 


Afier installation of the camshatt and timing chain the engine may first be crankew after 
the following waiting times 

Room temp. (20 C) after 10 minutes 

10to 20 C after 30 minutes 

Ownc after 75 minutes 


Warking on Vaive Train with Installed Cylinder Head: 


Turn crankshaft in engine's direction of rotation about 30° from TOC. 

In this manner none of the pistons will be in TOC. 

Install camshaft that peaks of cams for cylinder no. 1 point to each other. 
Keep to the above mentioned waiting times. 

Turn crankshatt back to TOC and install the timing chain. 

Crank engine for first time 10 minutes after installation of the camshaft. 


Disassembling and repairing the engine are described in chronological sequence on 
the foliowing pages. The list of contents is provided to help take up work again after an 
Interruption or to more easily find a certain point. They only describe direct removal 
and installation, and do not contain full details of procedures. 


If applicable, drain engine olf and fill the engine with new engine oll atter assembling 
the engine. 
Check the engine oil level atter installation and trial run, 
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© Removing Cylinder Head 


Remove intake manifold together with 
throttle vatve. 


This step will have already been carried 
Out on engines which have been removed 
trom the car. 


Reter to Group 11 in Model Repair Manual 


© Mounting Engine on Assembly Stand 


Remove exhaust manifolds. 
Unscrew nuts. 
Lift off exhaust manifolds. 


Installapon 

Shorter manifold is located at rear 
Replace nuts. 

Coat threads with copper paste**. 
Tigmening torque’. 


Instaiiahon 

Replace gaskets. 

install gaskets that beads face exhaust 
manitotds 


Mount engine on Special Toot 00 1 490 
using Special Tool 11 3 300, 


*  Reter to Specifications 
** Source of Supply: BMW Parts 





Unscrew ol! pipe at VANOS control unit. 
insiailahon 


Tigmening torque’. 


Unscrew suspension eyo. 


Installation 
Check for ground strap (1). 


Unscrew pulse sender. 








Remove wiring duct for pulse sender. 





Wi KOA 


/ itm 


Reter to Specifications 


Check seals, replacing them if necessary. 
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© Removing Thermostat Housing Cover 


If appticable, unscrew thermostat 
for other work on cylinder head later. 


Installation: 

Sealing surfaces must be clean and without 
oll. 

Check rubber profile gasket, replacing it if 
necessary. 


instatlaton: 

Check instalied direction. 
Vent of arrow taces up. 
Replace seal. 
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© Removing Cylinder Head Cover 


i applicable, pull plugs off of ignition coils 


Unscrew nuts 
Remove ignition cotls 


installahon 
Check for ground strap of ignition coils at 
cylinders 3 and 6. 


Unscrew cylinder head cover. 


Note: 

Cylinder head cover is separated trom the 
cylinder head as far as transmission of 
oscillation is concerned by employing 
rubber mounts and gaskets. 


Check arrangement of cover installation. 








instaaton 


Check.cover gasket, replacing & If neces- 


sary 
Place outer and inner cover gaskets on 
cylinder head in advance 


insta"ahon 

Check for correct seating of gasket on 
back of the cylinder head when mounting 
the cylinder head Cover 


instaignon 

install and align cover. 

Screw on cover nuts, but do not tighten 
them 

Tighten cover nuts diagonally from inside 
to outside 

Tigmtening torque’. 


*  Reter to Specifications 
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© Removing VANOS Control Unit Screw plugs out of contro! unit 
Take off plastic cover 

Lif Out lock and remove plastic cover for 
the intake camshatt, 





Wt 2aF 





Turn engine in its direction of rotation until 
the peaks of cams on intake and exhaust 
camshatis for cylinder no. 1 point to each 
other. 


Unscrew bolts of sprocket on the exhaust 
camshaft 


raA Lal 
* 


Hold crankshatt in TOC using Special Too! Press Gown on upper chain tensioner and 


| 
» 


=) 112.300 tock using Special Too! 11 3 290. 
i} sae 

= Important’ 

es Remove special tool betore operating the 

—) engine. 


S011 0734 





Hold camshalts using Special Too! 
113 240. 
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Unscrew nuts. Remove sprockets together with chain. 
Remove VANOS control unit. se yo 


if applicable for other work on cylinder 
head later, unscrew thrust washer bolts 


Instaliabon 
Check for dowel-sicoves (1). 








Apply 3 Bond 1209°* liquid sealing com- Remove thrust washer. 
Pound al the corners of the joint between 
the cylinder head and VANOS contro! unit. Installation 
Replace gasket. Tightening torque’. 
OW oo tt 

e— SON ISIE 

— Unscrew nuts of intake camshatt. lf applicable, remove sender gear. 
Remove thrust washer. 





i oe 
eee ** Source of Supply: BMW Parts *  Reter to Specitications 
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Unscrew secondary tensioner. Lin off sprocket together with chain. 
Unscrew chain guide Note 
Secure chain with a plece If wire to keep it 
trom sliding down. 





Unscrew bolt (3). 


Caution’ 
Strong spring torce. 


Remove spring (2) and plunger (1). 








Installation 

Insert chain tensioner plunger (1) in such a 

—— guides engage in the tension- 
rail, 

Install spring (2) and bolt (3). 

Replace seal. 


Tightening torque’. 


* Refer to Specifications 
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Oo Unscrewing Cylinder Head 


Important 

if applicable, first turn crankshaft in en- 
gine’s direction of rotation about 30° away 
from TOC and then back to TOC only after 
turning the camshatt 

This measure ensures that valves do not 
contact piston crowns. 


Unscrew timing case cover to cylinder head 
bolts 


Unscrew Cylinder Nead Dolls trom outside 
to Inside in several steps using Special 
Toot 11 2 250. 

Lift of cynnaer head. 








so11S00U 





Note 

Washers are sometimes punch-locked in 
Standard procuction cylinder heads to 
prevent them from getting lost. 

Use new washers without punch-locking 
when installing a new cylinder head. 
Ensure that no washers are missing. 


instataton 

Keep to the waiting times for hydraulic 
valve tappets when installing the cyliader 
head — refer to “General Information”. 


instatiabon 

Clean sealing surtaces on cylinder head 
and crankcase, If necessary removing bits 
of gaskets using a hard wood scraper and 
watching out that bits of gaskets do not fall 
Into oll and coolant bores. 

Install new cylinder head gasket. 

Check dowel sleeves for damage and cor- 
rect installation. 





11-50/47 


Installation 

A 0.3 mm thicker cylinder head gasket is 
available for machined (ground) cylinder 
heads (refer to “Checking / Machining 
Cylinder Head Seating Surtace”), 


identification: 

2.0 for 2.0 iltors 

25 for 2.5 liters 

+03 for 0.3 mm thicker gasket after 
Grinding cylinder head 


Ilastalahon 

Mount cylinder head and tighten new bolis 
(lightly lubricated with ol!) in sequence of 
1,..14 in three steps. 

Check cylinder head bolt tightening spe- 
cifications’. 


Important’ 

Cylinder head bolts may only be used once. 
Keep oll out of tapped bores in crankcase 
and timing case cover (danger of cracking 
block, falsified torque values). 


Note 
Use Special Tools 11 2 250 and 11 2 110 or 
00 9 120 to Highton bolts to torque angie’, 


* Refer to Specifications 














© Camshaft Adjusting Procedures 


Hold crankshaft in TOC using Special Tool 
11.2 300. 


Important! 
Romove special tool before operating the 
engine. 


lenportant! 

it the camst.. t adjustment has to be cor- 
fected so much that valves In cylinders 1 
and 6 are moved, first turn the crankshaft 
In engine's direc'ion of rotation about 30° 
away from TOC and then back to TOC only 
after turning the camshaft. 

This measure prevents contact between 
valves and piston crowns. 


Turn camshaft until peaks of Intake and 
exhaust Cams in cylinder no. 1 point to 
each other. 
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Unscrew and remove the three rear valve a 
cover mounting studs. 






sorrzee | 








insert Special Tool 11 3 390 Into chain ten- 
sioner siteve (1) 

Screw in adjusting screw on tensioning rail 
@5 fd! aS Stop, but do not tighten 


Apply Special Too! 11 3240 on camsnans 


Mote 
at cylinder no. 6 Sprocket slots are now centered. 
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install chain guide. important! 


Don't mix up studs. 
1 Stud for cylinder head cover instaila- 
tion 


2 Stud for thrust washer and sprocket 
installation 





a 
AS Ia ‘tt = = so 26 e SOMIME 













@\\ATR PIS Cn 
IN A XY YAN SSN a Install secondary tensioner. et Se nee aa ee ee 
ly, é Tightening torque’. 

Mount sender gead on the intake camshalt. Important! 


Mount the intake camshatt sprocket cor- 
rectly — flat side faces VANOS contro! unit 
and collar faces camshaft. 





Install both sprockets together with chain. 
Arrow on exhaust camshaft sprocket points 


up. 
Slots are then centered. 





Reter to Specifications 
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important! 
Belore installing the VANOS contro! unit, 
turn the sperckets together with secondary 
chain as tar as right-hand stop uMtil slots 
are aligned with the studs. 


Mount thrust washer on intake camshaft 
and secure with nuts 
Tigmening torque’. 





important! 

Betore mounting the VANOS contro! unit, 
push back splined shaft together with hy- 
draulic plunger (1) In direction of housing 


(2) as far as stop 


Mount thrust washer on exhaust camshaft 


using bolts 
Screw in bolts to be ce of play, but do 


Mot yevtighten them 





“O11 ae 


OC sone 


instakanon 
Mount VANOS contro! unit, 
Turn splined shatt (1) until splines mesh 


instatiazon 
Check for dowel siceves (1) 

Apply 3 Bond 1209°* liquid scaling com- 
pound on corners of joint between cylinder 
head and VANOS control unit 

Replace gasket 


tt 209€ 





* Refer to Specifications 
** Source of Supply: BMW Parts 
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Turn chain together with sprockets counter- 


clockwise by hand until the splined shatt 
meshes in the splines of sprocket (2). 


ne! 
tt ls absolutely essential to ensure that the 
“FIRST” sultable tooth meshes. 


Push VANOS contro! unit in direction of 
the cylinder head, 

Guiding the bevel splined shaft into the 
bevel splined sprocket causes the chain 
together with sprockets to be turned 
counterclockwise, 

Guide chain together with sprockets count- 
erclockwise by hand 


Tighten VANOS control unit 








Unlock secondary tensioner. 


Note. 

tt ts absolutely necessary to pull the chain 
Into the root of teeth on the sprockets for 
liming diagram adjusiments since intro- 
duction of rubber-lined sprockets. 


Pretoad the tensioning rail with 1.3 Nm tor- 
que using Special Tool 11 3 390 by turning 
the adjusting screw using Special Toot 
00 2 050 of a standard torque wrench. 





stb O88 
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Tighten bolts of exhaust camsnhatt sproc- 
ket in two steps as specified. 
Tigttening torque’ 


Remove Special Tools 11 2 300 and 
113240. 

Crank engine twice in iis direction of 
rotation 


Hold crankshaft in TOC using Special Tool 
112300 


Important’ 

Do nol crank engine back again 

Remove special tool belore operating the 
engine. 


* Refer to Specifications 





aot cae 


Check adjustment of camshafts. 
Apply Special Tool 11 3 240 on camshets 
at cylinder no. 6. 


Note: 
Special Too! 11 3 240 must bear fat on 
Cylinder head without any gaps. 


important! 

Always ensure that the timing chain ts 
preloaded with help of Special Too! 

11 3.390 when checking the adjustment of 
camsnatts, 


Remove Special Tool 11 3 240 from the 
cylinder head. 
Loosen Special Tool 11 3 390. 





Insert chain tensioner plunger. 

installation: 

Install chain tensioner plunger (1) that 
in the ten rail, 


Quides engage 
install spring (2) and bolt (3). 
Replace seal. 


A an ’ + , J i 
Caney vawey owe! “wet Tay Tews! 


install plugs. 
lnstatiaton 


Seals. 
Tigmening torque’. 


* Refer to Specifications 
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© Checking Function of VANOS 


Crank engine in its direction of rotation 
until the peaks of intake and exhaust cams 
in cylinder no. 1 point to each other. 


Hold crankshatt in TOC using Special Too! 
11 2.300. 


important! 

Do not crank engine back again, 

Remove special tool before operating the 
engine 


Unscrew Of pipe on VANOS contro! unit. 
lnstafation 


Check seals, replacing them If necessary. 
Tigmening torque’. 


Mount Special Tool 11 3 450 using coupling. 
Connect to air pressure supply (2 to 8 bar). 


* Reter to Specifications 
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© Osiassembling and Assembling Cylinder 
Head 


Measure gap between secondary tensioner 

and edge on the sender gear 

Note the value 

© Mounting Cylinder Head on Assembly 
Stand 


Mount Special Tool 11 1065 on Special 
Too! 00 1 490 

Do not insert Special Tool 11 1 441 at this 
time 


Note 
Screw Special Tool 11 1 442 on already 
Gelivered special tool assembly fixtures 


Connect Special Tool 12 6 410 on 4 2-way 
valve for VANOS 

Connect battery 

Ensure that Poles are not mixed up 
Camshatt with be adjusted in advanced 
direction 


Mount cylinder head on assembly stand 
fixture using two cylinder head bolts 


Moasure gap between secondary tonsioner 
and edge on the sender gear 

Note the value 

The difference between both measured 
values must be at least 8S mm 





Prepare Special Tool 11 3 260 for a six cy- 
linger engine 





© Replacing Camshans 
important! 
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Camshatts could be damaged or broken in case of improper removal / installation without 


application of special tools. 


In addition, the valves could be bent through contact with the piston crowns when mounting 


the cylinder head on the crankcase. 


Always conform with procedures and sequence of installation. 


42+: 047 





Unscrew spark plugs. 

Apply Special Tool 11 3 260 and bolt down 
in the spark plug tapped bores. 

Tightening torque = 23 Nm, 


Preload bearing caps by turning the eccen- 
tric shaft. 
Unscrew all bearing cap bolts. 


Installation 
Tightening torque’. 


Loosen and remove special tool. 
Lin out bearing caps and camshatt. 


* Refer to Specifications 
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Take splined shaft out of intake camshaft. 


Note 
Clamp camshaft in a vise titted with son 
jaws 


Remove splined shaft. 


instaliaton 
Tightening torque’. 


insta%anhon 
identitication of camshafts on Mange tor 
timing chain sprocket: 


€ «= Itmtake camshaft 
A «= Exhaust camshaft 


Nate 
Piote 


identification of camshafts 


AC« Exhaust camshatt 2.0 mers 
EC « Imake camshaft 2.0 ters 
Note 

identification of camshatis: 

AD« Exhaust camshat 2.5 mers 
ED = intake camshaft 25 mers 


* Refer to Specifications 
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Note 

it a cylinder head Is Being replaced because 
of mechanical damage (cracked, distorted), 
the bearing surfaces of bearing ralis on the 
old cylinder head must be checked for dis- 
tortion using a stee! straightedge. 

Mas gap = 0.05 mm. 

Also replace the bearing rails In case of 
greater deviation. 


installation 

install camshatts in such @ manner that the 
peaks of intake and exhaust cams for cy- 
tinder no. 1 point to each other, 


installabon 

Bearing rails are marked with 
“A” for exhaust side or 

“E” for imake side. 


instaiatonr 

Bearing caps are marked with 

Al ... A7 for the exhaust side or 

E1 ... E? for the intake side 

and these marks can be read from the 
exhaust side 


insta"ahon 
inspect Dearing surtaces of valve clearance 
compensators tor wear (scoring). 


Hold valve Clearance Compensators tight 
using Special Tools 113 250 

Lift out bearing rail together with valve 
tapper 





installation 
Check for centering sicoves and studs at 
bearings 2 and 7. 
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© Removing Valves ©o Survey of Valves for Repairs 

install Special Tool 11 1 441 in Special Tool important! 

11 1 065 from underneath and secure with 

Studs. A valve with a thicker valve head must be Installed of more than 0.2 mm ts machined off of 


the valye seat (change in compression). The following valve versions are available in addition 
to Standard size valves. 


| 0.2 mm Oversize 


? 


beater ogggs 0.2mm 0.2mm 0.4mm 


Stem Oversize 0.0 mm Size | 0.1 mm Oversize 





ness 


For machining on 
Screw on Special Tool 11 1 051 (holder). seat insert more 0.2mm 
Mount Special Tool 11 1 068 together with than mm 
Special Too! 11 1 052 and Spocial Too! ; 
111 067. identification on 
stem (see Figure) 


_ 





Note for Second Machining: 

if size “R 0” vaive ts already installed and 
valve seat grinding is greater than 0.2 mm, 
| install a size “R 2” valve straight off. 

sot 103u Valves with thick valve heads Cause engine 
Se ee — ae “ : damage (knock limht is exceeded). 








Press down on valve springs and remove 
valve coliets. 

Remove valve springs and spring retainers. — 
Take tray out of the assembly stand fixture 
downwards and pull out valve. 


Location of Vaive identification 





42.19 SE 





To which extent the valve seat must be 
machined can be determined as follows. 


insert valve, measure protrusion from valve 
stom to valve guide and note value. 
Machine vaive seat. 

Insert same valve again, measure protru- 
sion trom valve stem to valve guide and 
note value. 

The difference of both measured valves is 
the machining distance. 





S11 200F 
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Sequence of Instaitation 


Valve 

Valve stem seal 

Lower valve spring retainer 
Valve spring 

Upper vaive spring retianer 
Valve collets 


Ousun- 


Pull off valve spring sea! using Special 
Tool 11 2 090. 


instalaton 

Lubricate valve stem with oll and insert 
valve 

Apply Special Too! 11 1 960. 

Lubricate new valve stem seal (1) with ol! 
and install. 


Instalaton: 
Press on valve stom seal as far as stop by 
hand using Special Tool 11 1 200. 





© Removing Check Valve 


Unscrew vaive. 


Instailapon 
Check seal, replacing & H necessary. 
Tightening torque’. 


* eter to Specifications 
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© Checking Cylinder Head for Cracks in 
Water Test 


if there is suspicion of leakage in the 
coolant circuit (cylinder head zone), check 
the cylinder head as doscribed below. 
Plug off the coolant circult using Special 
Tool 11 1 430. 


Supply air pressure to cylinder head 
Testing pressure = 4.5 bar 

Place cylimter head in a water bath and 
check for cracks. 


Note: 
if necessary, soften the bath water with a 
detergent. 





© Grinding Cylinder Head Sealing 
Surtace 

© Inspecting Cylinder Head Seating 
Surtace 


Check leveiness of the cylinder head seal. 
ing surtace with help of a standard stee! 
straightedge. 


Max. leveiness deviation = 0.03 mm. 


© Machining Cylinder Head 


Remove all attachments from the cylinder 
head to machine the sealing surtace. 


Maximum machining’. 
New cylinder head height". 


A 0.3 mm thicker cylinder head gasket is 
avariabie for repairs to compensate tor 
Gitlerence in compression 


* Reter to Specifications 
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© Machining Vatve Guide and Seat 


To Measure, insert a new valve in such 3 
manner that the valve stem end is tush 
with the valve guide 

Apply dial gage and measure tilt 

Max. permissible tit’. 


© Reaming Valve Guides 


In Case of cacessive play between the vate 
stem and valve guide, the valve guide must 
be reamed oul and a repair valve with over- 
sized stem diameter instalied 


Assemble Special Too! 00 4 200 depending 
on the stem diameter 

Press mushroom guide (1) against the valve 
Seat and ream out the valve guide dry trom 
the combustion chamber end. 

Turn down the reamer once. 


Note 


The valve seat must be machined atter 
reaming the valve guide 


* Reter to Specitications 








© Machining Vatve Seat 


Machine the valve seat to instructions of 
the too! supplier using Special Toot 

00 3 520 of 00 3 580 
Dimensions and angles* 


Correction cutter fram Neway: 


After Machining Valve Seat Surtace: 
Mactune valve seat outside and inside cla- 
meters to specified size using a correction 
cutter’ in such @ manner that the specified 
valve seat width* is produced. 


Valve seat angle 

Outside dia. correction angle 
inside dia correction angie 
Valve seat outside diameter 
Seat width 


Veuene 


Valve seat dimensions* 


* Rieter to Specifications 


DISASSEMBLING AND ASSEMBLING 
CRANKCASE 


© Removing Attornator 


LIM off dus! caps 


Unscrew bolts and remove alternator 


sorertom 





installaton 
Check retaining tab on bearing of the 
reversing roller 
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© Removing Tensioning Roller and 
Console 


Unscrew tensioning rotier. 


Unscrew console. 





soiree 


a 


Note 

The hydraulic belt tensioner is filled with off, 
$0 that a removed element must only be 
stored standing upright. 
incorrectly stored elements can normally 
be bled by compressing several times. 


Installation: 
Check installed direction. 





SOtrtian 


11-50/62 
© Removing Water Pump 


© Removing Oi Fitter Housing 


Unscrew screws and remove oll fitter Hold pulley tight on the drive belt and un- 


housing screw bolts. 
installation 
Tightening torque" 

instalation Unscrew bolts. 


Check for dowel sicoves 
instatianon 


Tightening torque’. 


sort tern 





Screw two M6 bolts Into tapped bores (1) 
and press water pump out of the end cover 
uniformly. 


instaiaton 
Check gasket, replacing # if necessary. 





| 
sown? j 


a 





Instalaton: 
Check O-ring, replacing ft If necessary, and 
Cost ft with lubricant**. 
Tightening torques. 


silat * Refer to Specitications 


- ; ** Source of Supply: BMW Parts 
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© Removing Vibration Damper 
Block engine using Special Tool 11 2 170. 


important! 
Do not block the engine with a mandrel. 


Unscrew bolts on vibration damper and 
remove vibration damper. 


Instalavon 

Align dowel pin bore in vibratiog damper 
with the dowel pin 

Tightening torque’, 


© Removing Vibration Damper Hub 


Hold tlywhec! using Special Tool 11 2 170. 
Unscrew central bolt, 
Remove washer and hub. 


Instatiation 

Align groove of hub with the woodrull key. 
Shoulder of washer faces the hub, 

Central bolt tightening torque’. 


* Refer to Specifications 








Sit WIeE 





© Replacing Front Radiat Olt Seal 
Apply Special Too! 11 2 383 on crankshaft. 


Remove tadial oil seal. 

Screw in Special Tool 11 2 380 far enough 

that it is firmly connected with the radial oli 
seal 

Then pull out radial oll seal by screwing in 

the bolt. 


instaiiapon 

Lubricate sealing lips of new radial oll seal 
with oll, 

install radial olf seal flush with the timing 
case cover using Special Tool 11 3 280 and 
the central bolt. 
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© Removing Oil Pan 


Unscrew and pull out olf dipstick guide 
tube. 






SOrrrec 


fastatiation 
Check seal, replacing it it necessary. 


SOrm127H 


Unscrew all bolts and remove olf pan 


SOtet2an 


Installation 

Check gasket, replacing it if necessary. 
Apply 3 Bond 1209°* permanently elastic 
Sealing Compound at joints of timing case 
at front end and rear cover at rear end. 





** Source of Supply: BMW Parts 
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© Removing Lower Timing Case Cover 


Unscrew bolts. 
Litt off timing case cover. 


Note: 
The timing case cover can also be taken 
off without removal of the water pump. 


installation 
Replace gaskets. 
Check for dowel pins. 


© Removing Lower Timing Chain and © Removing Oil Pump (E 34) 
Guide 


s 
2 Unscrew sprocket nut. 
Fold tensioning rail downwards \ 
Lin out timing chain important! 
Left-hand threads. 
Instatiabon: 
Tightening torque’. 





Remove tensioning rail Lin off sprocket together with chain 


installation 
Chock for correct meshing of splines. 


tye 


% 
¥ 
sO1t 1376 


Removing Chain Guide Unscrew oll pump. 


Lif upper and lower retainers 
Pull olf chain guide 





instalation 
Check for dowel sleeves. 


30111396 





* Refer to Specitications 
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© Removing Oi! Pump (E 36) Unscrew oil! baffle plate. 


Unscrew sprocket nut. 


Important! 
Left-hand threads. 


Installation: 
Tightening torque’. 


LIN off sprocket together with chain. Check for intake pipe support on main 
bearing no. 5. 

installabon 

Check for correct meshing of splines. 





Unscrew oil pump. 
Unscrew intake pipe support. 





SOTI 2 E 


instalilathon 
Check for dowel sleeves 





* Refer to Specifications 
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© Disassembling Oil Pump 


Unscrew intake pipe 


installahon 


Tab on gasket points to the intake basket. 


Screw on pump body. 


Remove pump front section together with 
shaft and rotor. 


soit144y 


S11 46 E 





instaliabon: 
Check for dowel sleeves. 


instalahon 
Inspect all parts for wear. 


Scoring In body 


Wear on rotors 
Wear and scoring on bearing surfaces 


Removing Pressure Retiel Vaive: 
Prose down lightly on sleeve eing © eutt- 
Lif out circlip and remove vaive. 


Caution! 
Strong spring force. 


Important! 
Check seal, replacing it If necessary. 
Don't damage the sleeve. 
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© Removing Connecting Rod and Piston 


Unscrew conrod bearing cap. 
Pull out connecting rod and piston to the 
cylinder head end. 


important’ 

Reinstall piston, connecting rod and bear- 
ing shells in the same installed position. 
Connecting rods and bearing caps are 
Marked with the same pair number and 
must not be mixed up. 


Instaiiahon 
Apply Special Tool 11 2 470 In connecting 
rod. 


installation 

Lubricate piston and piston rings lightly 
with off, 

Align gaps of piston rings (offset approx. 
120°, but not above the piston pin eye). 
Compress piston rings using Special Too! 
11 2 260. 














installapon: 

Insert piston that arrow points to camshaft 
Grive. 
Compressing tool must bear flat on crank- 
case all around. 

Press in piston only with finger force (do 
not knock In!). 


installation 
Guide crankshaft journal and connecting 
rod together. 


Installation: 

Lubricate conrod bearing shells with oll. 
Mount bearing cap that pair numbers are 
aligned. 

Screw in new conrod bolts. 


Installation: 

Tighten conrod bearing cap bolts 
Special Tool 00 9 120 or 11 2 110. 
Conrod bolt tightening torque*. 
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© Removing Connecting Rod 
LIM out Ccirclip and press out piston pin 


tis 
Pistons and piston pins are matched and 
Must not be mixed up. 


Installation 
Insert circlip in such a manner that Its gap 
ls Opposite the opening. 


lnstaliathon 

Install connecting rod in such a manner 
that when the pair number is visible the 
installed direction arrow on the piston 
Points to the right 


Checking Connecting Rod: 


Check connecting rod for deviation in para- 


tielism and distortion. 


A Testing distance’ 

B Permissible paralict doviation at 
distance A‘ 

C Max. permissible distortion to each 
side’ 


* Refer to Specitications 
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Checking Piston Pin Bush: 


" should be possible to push the piston 
pin through the bush by hand with slight 
force and there must not be noticeable play. 


Replacing Piston Pin Bush: 


Press out of8 bush using a suitable punch 
(23.5 mm dia) 

Press in new bush with bush gap located 
optionally at A or B. 


Orit! otf Bore (1). 

Az6mm 

8B = Bore diameter’ 

Remove burrs from both ends of bore. 
Ream out bush dry to specified diameter 
using a reamer. 


Replace connecting rod. 


Note 

Onty connecting rods of the same weight! 
class (stamped on bearing cap) may be 
installed in one engine. 


Only connecting rods of weight class 85 
are available from Parts for replacements, 


They cover the entire range of weight 
tolerances. 


*  Reter to Specifications 
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© Replacing Conrod Bearing Shetis 


Select new bearing shells to conform with 
paint mark on Connecting tod 


important! 
Check ground size of the crankshaft - also 
refer to “Replacing Crankshaft”, 


Color Code Shatt Diameter Bearing Shell 
Thickness” Survey 


Double Classification Color Codes: 
Rt = Red 
BI = Blue 


1 = Crankpin 

2 = Bearing play 

3 = Bearing shell thickness 
4 = Conrod eye 


instatia! on 
Checking conrod bearing play 
Only carry out for contro! purposes 


With piston in BOC place Type PG! Plast!- 
gage (Special Too! 00 2 $90) on crankshaft 
wiped clean of oil, 

Mount bearing cap and secure with old 
conrod bolts tightened to specitications 


Important’ 


Don't turn the connecting rod of crankshatt, 


Remove bearing cap and read bearing play" 
by measuring width of the flattened Plasti- 
gage with help of the supplied scale 
Correct the bearing play by installing new 
bearing shetis of bearing shells with a 
different paint mark 


* Refer to Specifications 
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© Replacing Piston 


instaliahon 

Measure the pision installed clearance 
betore installing. 

Measure the piston diameter at distance * 
from the bottom edge of the piston and 90° 
to the piston pin axis using a micrometer. 


Set internal caliper to zero on micrometer 
with the measured piston diameter. 
Measure cylinder bore at bottom, middie 
aNd top diagonally. 


New piston installed clearance’. 
Max. permissible total wear Clearance’. 


*  Reler to Specifications 
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instatapon 
The off scraper ring consists of two steel 
band rings (1) and one spring ring (2). 


© Replacing Checking Piston Rings 


Remove piston rings using a piston ring 


compressing pliers Install all parts separatety. 
Olfset gaps about 120°. 

Note: 

Identification might not be visible on used 

piston rings. 


Lay piston rings aside in correct sequence 
and position of installation. 
New pistons may only be installed together 





with new piston rings. 
fo rt ons u 
instafator Measure side Clearance 
Insert piston rings with “TOP™ facing piston 
crown Specitication’. 
Max permissidie total wear’. 
Note 


2.0 Liter Version: 


1 Plain compression ring 

2 Stepped taper face ring “Top” 
(check installed position) 

3 Slotted oi! scraper ring with rubber 


lined spring 
lnstakahon Measure end clearance. 
Insert piston rings with “TOP” facing piston 
crown Specitication’. 
Max. permissibie total wear. 
Note 


2.5 Liter Version: 


1 Plain compression ring 

2 Stepped taper tace ring “Top” 
(check installed position) 

3. Three-piece steel band ring 


Offset piston ring gaps about 120° to each 
other, but not above the piston pin eye. 





*  Reter to Specifications 
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© Removing Clutch | Flywheel 
Hold flywheel using Special Toot 11 2 170. 


Unscrew bolts uniformly. 
Remove pressure plate and drive plate 


Installahon 
Check for dowel pins 


Installation 

1 Flywheel 

2 Orive plate 

3 Pressure plate 


Note 
Flat side of drive plate (2) faces towards 
the transmission. 








installaton: 

Center drive plate using Special Too! 
21 2 130 and tighten bolts in several steps. 
Tightening torque’. 


Unscrew bolts and remove flywheel. 


instaliabon 

Clean threads of tapped bores and install 
how micro-encapsulated bolts. 
Tightening torque*. 


Instalanon 
Check for dowel sleeve. 


* Reter to Specifications 
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Q Replacing Pilot Bearing in Crankshaft installaton: 
Check for correct {it of dowel sleeves. 
Remove pilot bearing using Special Tool Replace gasket. 
11 2340. 
_ 5011 SE | 
installation installahon 


insert and drive in new pilot bearing as far 
8S Slop using Special Tools 11 2 350 and 
00 5 500. 


Apply Special Tool 11 2 213 on crankshaft. 
Lubricate sealing lip of radial ol! seal with 
oll 


install cover and tighten bolts. 








4011078 








© Removing Rear End Cover 


Unscrew bolts arid remove cover 


Instalianon 
Lift out radial oll seal and drive in new seal 
using Special Tools 11 1 260 and 00 5 500. 








aoriorry 


© Removing Crankshaft 


Apply Special Too! 11 2 383 on crankshaft. 
Pull off sprocket using Special Tools 11 2 
000 and 11 2 004 or a standard puller. 


instalabon 
Install bearing shetis (1) with a lubricating 
groove and one retaining tab In crankcase. 


Install bearing shetis (2) wihout a continu- 
ous lubricating groove and with two retain- 
ing tabs In the bearing caps. 





instatiation instatahon 
Check woodrull key for correct fit Ensure that 0! spray jets are used at 
Heat sprocket to max. 150° C with a hot air bearings 2... 7 
blower or on a hotplate 
important! 
Do not exceed the specified temperature 
because of the rubber! 
$0 1: 5S00uU 
Unscrew main bearing cap bolts Instatiavon 
Remove main bearing caps (1. 7) Lubricate bearing shells with oll. 
LIM out crankshaft install crankshaft. 


Mount bearing caps 1... 7 (bearing no. 1 Is 
at the camshatt drive end) in such a manner 
that grooves of the bearing shell guide are 

all on same side. 

Align bearing caps precisely. 


Note 


Thrust bearing shells are installed at bear- 
ing no. 6 





sOrrisou 


Note 

Bearing caos 1 ... 5 are marked on the 
exhaust side. 

Bearing caps 6 and 7 are not marked. 
Béaring cap 6 is the thrust bearing. 
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Instaaton 

Main bearing cap bolts must always be 
replaced with now bolls 

Keep oll out of tapped bores (danger of 
Cracking the block). 

Wash and lubricate bolls with oil. 


© Replacing Piston Cooling Spray Jets 


Note 

Spray jets are installed in bores of bear- 
ings 2 ... 7 and serve lubrication of piston 
pins and cooling of pistons. 


Main Bearing Cap Bolt Tightening Pro- : 
codes Pull spray jet out of crankcase. 
IstStep =‘ Tighten bolts to tightening \ ( — 
torque in Nm*. e 
2nd Step Tighten bolts to torque angie" % 


using Special Tool 11 2 110 or Ss ° 
009 120 





Tightening torque’. 





a2t1tmeu 





Spray Jet Assembly: 
1 Jet body 
Je 


3 Spring 
4 Ball 


- Witt at 


Gb A Ah hhh bbe 
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* Refer to Specifications 
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Instalason 

When replacing bearing shelis (also for 
exchange crank shatts), classification does 
NOt apply for the allocation of bearing 
shelis in the crankcase. 

Only install yellow bearing shetis in the 
crankcase. 


© Replacing tain Bearing Shetts 


Crankshatts are marked with yellow, green 
of white paint depending on main bearing 
tolerances. 


Check ground size of crankshaft! 


4o+' tay Al . - Sr se 


Note instalation 
Thrust bearing shells are installed at bear- Bearing shell classification tor beariog 
ing no. 6. Caps is marked on the crankshaft with 


yellow, green or white paint 





Important’ 
Check ground size* of crankshaft. 


Note. 
1 Bearing shells with continuous lubricat- 
ing groove and one retaining tab 





(for crankcase) 1 paint stripe Size 1 (0.25 mm) 
2 Bearing shells without continuous tu- 2 paint stripes Size 2 (0.50 mm) 
bricating groove and with two retaining 
| tabs (for bearing caps) 
S011 6E os ey 
Checking Antal Play: 


it permissible play* Is exceeded, check 
Crankshaft and thrust bearing shells and 
replace it necessary. 





*  Reter to Specifications 
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Check bearing clearance 
Only carry out this stop for control pur- 
poses, 


install crankshaft. 

Place Type PG 1 Plastigage (Special Too! 
00 2 590) on crankshalt wiped clean of oil 
and tighten bearing cap bolts as specified. 
Tightening torque’. 

Don't turn the crankshatt, 


Remove bearing cap and tead bearing 
play* by measuring width of the flattened 
Plasti- gage with help of the supplied scale 
Correct the bearing play by installing new 
bearing shells or bearing shells with a 
different paint mark. 


Color Code Shatt Diameter Bearing Shell 
Thickness’ Survey 


Triple Classification Color Codes 


Ge = Yollow 
Gn = Green 
Ws = White 


1 = Crankshatt diameter 

2 = Bearing play 

3 = Bearing shell thickness 
4 = Journal diameter 


* Reter to Specifications 
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1100... OISASSEMBLING AND ASSEMBLING ENGINE © Mounting Engine on Assembly Stand 


(Engine Removed) 


General information for Working on Vaive Timing 

Attention must be paid to the following if work had been carried out on the cylinder 
head, for which the camshaft was removed 

Hydraulic vaive tappets expand when without load trom the camshaft and must be 
allowed enough time after installation.to constrict again. Consequently fast assembly 
could cause “closed” vaives to still be open and have contact with the pistons. 


Remove air cleaner 
Unscrew upper housing section 


The following waiting times must be allowed between installation of the camsnatt and 
mounting of the cylinder head: 
Ambient emperature: 


T Time: 
20°C 4 minutes 
10 to 20°C 11 minutes 
Oto 10 Cc 30 minutes Take air titer element out 


After installation of the camshaft and timing chain the engine may first be cranked after 
the fotiowing waiting times: 


Ambient Temperature: Time 

20°C 10 minutes 
10 to 20°C 30 minutes 
Oto Cc 75 minutes 


Working on Valve Train with Mounted Cylinder Head: 


Turn crankshaft in engine's direction of rotation to approx. 30° from the TOC mark, so 
that in this manner no pistons are in TOC. 
install camshalt so that the carn peaks of cylinder no. 6 overlap. 


Contorm with the above mentioned waiting times. Turn crankshaft back to TOC posi: 
tion and mount timing chain. 
Crank engine not earlier than 10 minutes after installation of the camshatt 





Unscrew ait cleaner housing and lift ott 
together with the intake channel 


Installabon 
Pay attention to O-ring for crankcase 
breather. 


Disassembling and repairing the engine aré described in chronological sequence on 
the following pages. The positions shown in the list of contents will help in taking up 
work again after an interruption or finding ditfereft points more easily, They only 
describe the direct removal or installation, but not the complete scope of work. 





if necessary, drain engine oll and fill engine with new engine oll after completion of 
engine assembly. Check oll level after installation and road test. 





Unscrew EGR pipe 





instatiabon’ 
Tightening torque’. 


\ } 
\ \ 
\ \ 
\ \ 
| \ 
\ ] 


\ 
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Reter to Specitications 





Unscrew oil supply pipe. 


Installation: 
Replace gaskets (2 each). 
Tightening torque’. 


Unscrew oil return pipe. 


installation: 
Replace gaskets. 
Tightening torque’. 


Unscrew exhaust manifold complete with 
turbocharger. 


important! 
Pay attention to shims. 


installation: 

Pay attention to arrangement of heat 
shields and gaskets; pins face out. 
Tighten from Inside to outside! 
Tightening torque". 


Refer to Specitications 
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Mount engine on Special Too! 00 1 490 
using Special Tool 11 3 350 
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A. REMOVING CYLINDER HEAD 
© Removing intake Manifold with intake 
Pipes: 


Unscrew supports. 
Unclip holders. 


Unclip hoses from holders. 
1 = Vacuum hose for brake booster 


2 = Coolant hose for heater 
3 = Fuel hose for injection pump 


Pull vacuum hose off of EGR vacuum unit 


Pull temperature sensor plug off of intake 
manifold. 











aeanes 








Unsttew intake manifold 


instatlabon 
Replace gaskets 


© Removing Injection Pipes 


Unscrew coupling nuts with Special Toot 
13 5 020. 


important! 
Reposition tool in good time to avoid 


bending the pipes. 
Plug openings with caps. 


Unscrew coupling nuts on injection pipe. 


installation 
Tigmtening torque’. 


Remove complete pipes. 


* = Reter to Specifications 
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Disconnect plugs and connections for © Removing Cylinder Head Cover 


Glow plugs. 
Unscrew cylinder head cover 


Installation 
Tightening torque" 
Tighten from inside to outside. 


installabon 

Make sure that gasket seats correctly on 
the pressure side of the cylinder head 
when mounting the cylinder head cover 


© Removing Ribbed Drive Beit: 


Slacken the automatic belt tensioner with a 
Sultable lever (e.g. thick screwdriver) and 








ftemove ribbed drive belt. 

important! © Removing Belt Tensioner: 

Pay attention to belt mt 

Place multi-tooth belt in grooves correctly. Unscrew console for toothed bell tensioner 
Disconnect damper. 
Note: 


The hydraulic belt tensioner is filled with 
Oll SO that the removed element must be 
Stored standing upright. 


L Incorrectly stored elements can normally 
wee be bied by compressing them severat 


Toit 192U 
= - * Reter to Specifications 
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$1 11027 





Remove bont (2) and iit pump off 


Note 
Bolt is also used to hold the chain guide 


instaliabon 
Threads are coated with a sealing cement 
SO that a new bolt must be used or a coat 
of sealing cement** applied 


installahon 
Insen drive dog into opening of camshatt 
sprocket. 


Note 

Torx bolt on the camshaft sprocket Is titted 
with a nozzie for lubrication of the vacuum =| 
pump. Check for dirt. 


** Source of Supply: BMW Parts 





Installabon 
Replace O-ring and coat new O-ring with 


© Removing Valve Timing: 


Note 

Turn engine in direction of rotation until 
valves of cylinder no. 6 overlap. 

(Cylinder no. 1 = power stroke.) 

Cam position can also be checked through 
the oll tiller Dore when the cylinder head 
cover is mounted. 


Hold crankshaft in TOC position with 
Special Too! 11 2 300. 


Important! 
tool before operating the 
engine again. 


Hold camshaft with Special Tool 11 3 320 


** Source of Supply: BMW Pars 
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Arresting Chain Tensioner. © Camshaft Adjusting Procedures: 
Unscrew plug. Mount sprocket with chain on camshaft 
loosely. 





Hold crankshaft in TOC position with 
Special Tool 11 2 300. 


important! 


Apply Special Too! 11 3 360 on chain ten- 
sioning rail and press chain tensioner in. 
























Remove special too! betore operating the 
engine again. 
i fs 

| a Ca a Apply Special Tool 11 3 340. Note 

‘ ? > Z| Mark on injection pump sprocket must 

| @QY;7 by \ a padiy 

| SI eka) (Crankshatt “Injection pump ratio = 2" 1.) 

7 oe? | 4 ae , / i as i 

Aaa L_/ _ 

LA sr \| phen 

ale (oy CHE >) Mark can be seen only before installation 

ly 4 Uf of the cylinder head. 

ii, ff AY First remove the camshaft if the crankshaft 
has to be turned when the cylinder head Is 
mounted. 

Unscrew and remove sprocket. 


installation: 
Bearing suriace must be clean and tree of 
grease. 





st 20 | 





Turn camshaft until the vaives ot cylinder 
no. 6 overlap. 
(Cylinder no. 1 = power stroke.) 

Note 


The camshaft can be turned on the hexa- 
gon using a 27 mm wrench. 


' 


important 
if the camshaft position has to be corrected 
to such an extent that vaives of 


turning t 
This will prevent contact between vaives 
and 


install both chain tensioners atter assem- 
bling has beén completed. 


Hold camshaft with Special Tool 11 3 320. 












7 } NA; — 
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i chains with more than 20,000 km of 
Operation are to be reused, a shim (teeter 
gage biade) of thickness A = 4.61 mm 


Mount sprocket with chain and tighten 
loosely. 
‘ 


important 
Bearing surtaces must be clean and tree of 
grease. 


Special Too! 11 3 360 on chain ten- 
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© Unscrewing Cylinder Head 
Unscrew retaining pin for tensioning rail. 


installaton: 
Check O-ring. 





installahon: 


Unscrew retaining pin for chain guide 
Check O-ring. | 


sO 11 S00U 


Unscrew bolts on timing case cover. 


Note: 
Position (1) Is a stud with nut. 


Unscrew bolt and pull pipe for injection 
valve leak oll off. 


wood scraper. Be careful that pieces of 
Gasket do not fall into oll and coolant 


Tapped bores in crankcase must be tree of 
dirt and oll. 


** Source of Supply: BMW Pars 
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instalaton instatlaton. 
Replace sealing strip on console for the Bolt tightening procedures: 
injection pump. Tighten bolts diagonally from middie to 
Outside in tour steps. 
pn. aoe Bond ng yw Loosen bolts In reverse sequence. 
n rlaces 2 
to the timing case cover. elie , 
Installation 


Install new cylinder head gasket 
Check dowel slooves (1) for damage and 
correct installation 


instatiation 
Use @ gasket with same thickness mark 
(number of holes). 


Exception: 

Work on crankcase which changes piston 
protrusion (refer to “Measuring Piston Pro- 
trusion”) 


instalation: 
Mount cylinder head and install new bolts 
(lubricated lightly with oll). 

Keep oil out of tapped bores. 

Use Special Tool 11 2 110 of 009 120 to 
tighten bolts to torque angle. 





nD A ss : Source of Supply: BMW Pans *  Reter to Specifications 
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Unscrew coolant pipe. 


instaliahon 

Check O-ring. 

Belt tensioner must have been installed 
first, 


© Measuring Piston Protrusion 


Thickness of the cylinder head gasket to 
be installed depends on the highest piston 
protrusion of all six pistons. 

Procedures: 

Apply dial gage with Special Too! 00 2 530 
On cleaned cylinder head sealing surtace 
and set to zero with preload 


Apply dial gage at measuring point “A™ on 
cleaned piston and find the highest point 
by turning the crankshaft. 

Note the displayed “piston protrusion A” 
value. 

Apply dial gage at measuring point "8" 
and note “piston protrusion 8B”. 

The mean value of dimensions "A" + “B" 
results in the “piston protrusion” of a pis- 
ton, 

Carry out these measurements on all six 
pistons. 





Figure out the mean value trom the six 
Getermined values 


Cylinder Head Gaksets 
Piston Protrusion _identification of 


of All Six Pistons Cyl. Head Gasket 
(Mean Value in mm) (Number of Holes) 


0.54 ...0.76 2 
0.76 ...0.99 ' 3 
Note 


A gasket with inree-hole identification must 
be used if, however, one or more 

have piston protrusion of more than 0 81 
mm 
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B. DISASSEMBLING AND ASSEMBLING 
CYLINDER HEAD 


© Removing Thermostat Housing 


(This operation Is only necessary when 
disassembling the complete cylinder head.) 


© Mounting Cylinder Head on Assembly 
Stand: 


Mount Special Too! 11 1 065 on Special 
Too! 00 1 490 
Do not insert Special Tool 11 3 132 (tray) 


Loosen bolts and remove housing and 


as 
NTN thermostat. 





Note 
installapon Screw Special Too! 11 0 191 on already 
Vent bore faces up Supplied assembly stands 











Mount cylinder head on assembly stand 
with supplied bolts. 


Stt1ime 
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© Removing Camshan: 


Caution! 

The camshaft could be damaged or broken 

when cylinder head would be incorrectly 

disassembied/assembied without use of an 
stand. 

In addition, valves could be bent through 

contact with piston crowns when mounting 

the cylinder head on the crankcase. 


Always conform with assembly procedures 
and sequence. St 
s111IME 5 


Place Special Tool 11 3 320 on cylinder 
head. 








Instatabon 

Bearing caps are marked with numbers 
from 1 to 7, which can be read from the 
exhaust side 








Secure special tool with valve cover bolts Litt hydraulic valve clearance compensa- 


tors Out. 


Note 
Pay special attention to damage of hydrau- 
lic valve Clearance compensator guides. 








Stine 





Preload bearing caps by turning the eccen- 
tric shaft. 
Loosen all bolts for bearing caps. 


installation: 
Tightening torque’. 
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© Removing Vaives: 


installaton: 

valve clearance compensators expand when without load from the camshaft 
8nd must be allowed endugh time after installation to constrict again. Consequently 
fast assembly could cause “closed™ valves to still be open and have contact with the 
pistons. 


The following waiting times must be allowed between installation of the camshaft and 
mounting of the cylinder head: 





Ambient Temperature: Time: 
20°C 4 minutes 
10 to 20°C 11 minutes 


Oto10°C 30 minutes 
$s! '129€ 


After installation of the camshaft and timing chain the engine may first be cranked after a 


the following waiting times: 


Ambient Temperature: Time 

20 10 minutes 
1010 20°C 30 minutes 
Oto 10°C 75 minutes 


if necessary, proceed as described below 


Working on Valve Train with Mounted Cylinder Head: 

Turn crankshaft in engine's direction of rotation to approx. 30° from the TOC mark, so 
that In this manner no pistons are in TOC. 

install camshaft so that the cam peaks of cylinder no. 1 face each other 

Contorm with the above mentioned waiting times. Turn crankshaft back to TDC posi- 
tion and mount timing chain. 


_____ Crank engine not eartier than 10 minutes after installation of the camsnatt 


Mount Special Too! 11 1 065 on Special 
Toot 00 1 490. 


Note 
Screw Special Toot 11.0 191 on already 
supplied assembly stands. 





Insert Special Tool 11 3 132 (tray) into 
assembly stand. 























Screw on Special Too! 11 3131 

Side Special Tool 11 0 192 onto Special 
Tool 11 1 067 and mount together with 
Speciat Tools 11 0 183 and 110 194 


instaZason 
tf one spring of the spring set (inner or 


Onty use inner and outer springs of the 
same make and with the sare color code 
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instailabon. 
Press vaive stem seal on by hand as tar as 
Stop using Special Tool 11 1 200. 





Si tr 14ese 





Caution! 
Be careful that bearing surfaces of hydrau- 
lic valve Clearance Compensators are not 


damaged. 
Use Special Tool 11 0 200 


© Checking Cylinder Head Mating Sur- 
tace 


Check leveiness of cylinder head mating 
surtace with a (standard) ruler 
Max deviation 003 mm 





Pull valve stem seal off with Special Too! 
111 250. 


installabon. 

Lubricate valve stem with oi! and instal! 
valve. 

Apply Special Too! 11 1 380. 

Lubricate new vaive stem seal with ol! and 
install. 


42 11 O72 E 
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© Checking Cylinder Head for Cracks in 
Water Test: 
(Cylinder Head Disassembied) 


inspect cylinder head as follows if there is 
suspicion of leakage in the water circuit 
(area of cylinder head). 

Seal off water circuit with following special 
tools: 


1. Sealing plates 111 461 11 1 462 
2. Water pump connection plug 11 1 463 
3. Plug 11 1 464 


4. Plug with valve 11 +465 


Fill cylinder head with compressed air 
Test pressure = 4.5 bar. 

Place cylinder head In water bath and 
check for leaks. 


Note 
Add detergent to water bath if necessary 





srorwete 





© Machining Vaive Guides and Seats 


To measure, insert a new vaive in such a 
manner that the valve stem end is flush 
with the valve guide 

Apply dial gage and measure tilt play 
Max permissible tit piay = 0 8 mm 


Reaming Vatve Guide. 


in case of excessive play between the 
valve stem and vaive guide, the vaive 
Quide must be reamed oul and a repair 
valve with larger stem diameter (|S = «+ 0.1 
mm) must be installed 


Note 

The valve seat must be machined after 
reaming out 

Creck valve retrusion “R™ 


Assemble Special Tool 00 4 210 depending 
On the stem diameter 

Push guide pad (1) down onto vaive seat 
and ream vaive seat out dry from the com- 
bustion side 


Turn reamer down once 





Se 





S110 9€ 
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Valve seat machining tool from 


Hunger 
and five-cutter cutting too! from 

New Way 
are approved for the machining of valve 
seat inseris. 


After machining the valve seat angie, pro- 
Guce valve seat diameter “M" and valve 
seat width “B™ by machining correction 
angle "Y™ and cutting “KT™ vértically. 


Valve seat dimensions’. 


M = Valve seat diameter 
8 = Valve seal widih 
Y = Correction angle 
F = Correction diameter 
KT = Correction depth 


A repair valve with thicker valve head must 
be used after machining the valve seat. 


Machine vaive seat inserts until specified 
valve retrusion "R™ Is reached. 


important! 
Valves may not be ground in, 


* Reter to Specifications 











Measuring Valve Retrusion “R™; 


The vaive head thickness must be selected 
to contorm with specified valve retrusion 
“Re 


Caution' 
Vaives with incorrect vaive head thickness 
will cause engine damage. 


Apply dial gage in Special Tool 00 2 530 
on cleaned cylinder head mating surtace 
and set to zero with preload 


Apply dial gage on valve head and measure 
valve retrusion distance “R™ 


Specitied distance “R™: 


intake valve 0.65 .. 085mm 
Exhaust valve 0.85 .. 1.05 mm 
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Valves with thicker valve heads are avail- 
able in addition to the standard vaives to Oo Checking Valve for Leaks: 
reach distance “R™: (Camshatt Removed) 


Fill intake and exhaust ports with gasoline 
outdoors of indoors in conformance with 


fire prevention regulations. 
Valves and valve seats must be inspected 
if gasoline runs out of valve heads. 


Stem oversize Oo mm 0.1mm 0.1mm 02mm 


oversize 0.25 mm 0.25 mm 0.50 mm | 050 mm 
on seat insert 0.25 mm 0.25 mm 0.50 mm 0.50 mm 


, ‘ 


on stem TRWT 11485 AQ TRAWT 114851 TRWT 11485 R2 TRWT 11485 A3 


Location of valve identification 
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C. OISASSEMBLING CRANKCASE © Removing Oil Oipstick: 


© Unscrewing Oil Fitter Housing Unscrew oll dipstick holder and pull ol! 
Cipstick out of of pan 
Unscrew oil cooler pipes. 


















bP” <A installation, 
Fis nN Check arrangement of pipes 
fa \ ie 1 = Supply 
{ iP SY 2 = Return 
fe (2) (1) 
sAtasen ’ 
; 7; | eee 
J yt | Installahon Instaliathon 
9 Replace O-rings. Check O-ring 
Disconnect plug. © Removing Power Steering Pump: 
Unscrew oil filter housing. in is 
hod pulley tight with help of ribbed drive 
belt. 
Unscrew bolts. 
instatlaton: Unscrew bolts on face. 
Replace gasket. 
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E\O 

Tk; 
QU} 
i 





SS 

{| 
yy 
ai 


Unscrew bolts on back. © Removing Console for AC Pump: 


Unscrew bolts. 














© Removing Alternator: 0 Removing Wire Harness trom Engine: 


Pull cap off and disconnect wire harness 
connections. 


Disconnect plug for speed sender 


Unscrew alternator. Unscrew wire harness from engine. 





© Removing Console for Alternator and 
Power Steering Pump: 


Oo Removing Oli Pan: 


Unscrew bolts 
Unscrew bolts and remove console 


Installation: 
Check dowel sieeve (1). 
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Unscrew bons on transmission end and lift — 


oil pan out. 


Installation 

Replace gasket. 

Place gasket on oll pan of engine Diock 
and fill fromt and rear openings with a bead 
Of permanently elastic sealing compound 
“black 3 Bond 1207B" ** approx. 3mm 
wide and 2 mm high. 


Versions of front and rear openings 


* Source of Supply: BMW Parts 

















© Removing Water Pump: 


Mold pulley tight with ribbed drive belt and 
unscrew bolts 


Unscrew bolts. 


Screw two M 6 bolts into tapped bores and 
press water pump out of end cover with 
unitorm pressure. 


Installaton 
Replace O-ring and coat it with bubricant’* 


** Source of Supply: BMW Parts 
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© Removing Vibration Damper: 
Block engine with Special Too! 11 2 170 


Unscrew bolts on vibration damper and 
remove vibration damper 


installavon: 
Align dowel pin bore in vibration damper 
with dowel pin. 


© Removing Vibration Damper Hub 


Block flywheel with Special Tool 11 2 170 
Unscrew central bolt. 
Romove washer and hub. 


Installabon: 

Align groove of hub with woodrull key 
Shoulder of washer faces hub 
Tightening torque of central bolt: 

1. 100 Nm torque force 

2. 150° torque angle 




















Sr rro73u 
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instatabon 

Press new radial ol! seal in Mush with 
Special Tool 11 3 280 in conjunction with 
the central bolt, with attached timing case 
cover 


Note 

The central bolt could be too short in case 
ol untavorable tolerances. If necessary, 
use central bolt from a MSO engine 


© Removing Chain Drive 


important! 

The injection pump ‘or adapter for injection 
pump must be installed when working on 
the chain drive (the adapter Is supplied 
with exchange engines as replacement for 
the pump). 


Pull upper guide rails upwards of! of shatt 
bolls on the injection pump console. 


Unscrew timing case cover. 
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instalabon 
Check dowel sleeves. 


Installation. 

The gasket Is only avaliable for the timing 
case cover and oil pump together 

Cut gasket off at the marked points for 
repairs on the timing case cover 


important! 

Fill the V-shaped recess in the seal for 
injection pump console with permanently 
elastic sealing compound ** prior to in- 
Stallation of the gasket. 


Press tensioning piston in downwards and 
lock with Special Toot 11 3 340. 
Unscrew chain tensioner. 


installahon: 
Tightening torque’. 


* Refer to Specifications 
** Source of Supply: BMW Parts 











Susu! 
= | 





Caubon! 

Tensioning piston has strong spring force 
Danger of injury while removing the special 
tool pins. 


Remove sprocket bolt 


Instatahon 
Tightening torque". 


Screw Special Tool 13 5 120 with pressing- 
Out bolt onto injection pump sprocket and 
press sprocket olf 


Remove both sprockets with mounted 
chain. 


* Refer to Specifications 
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Unscrew injection pump bolts and remove 
injection pump. 


Unctip lower chain guide. 


© Unscrewing Engine Mount Console 


Unscrew bolts. 


© Injection Pump Drive Chain Adjusting 
Procedures: 


shaft points to mark on oll pump). 






Secure injection pump in center of stot 


Set injection pump shaft to beginning of 
stroke in cylinder no. 1 using Special Too! 
13 5 062 (the lever must point up vertically 
in tront of the felt cam) 
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Push both sprockets with mounted chains 
mutually onto crankshaft and injection 
pump shaft. 


© Unscrewing injection Pump: 


Disconnect plugs. 
o* way 
Nos Bolt sprocket to Injection pump shaft. Unscrew pump. 
OY Installation 


4 ' Tigmening torque’. 
y SENS, Pay attention to shims 





ofe- instalahon 
Pay attention to arrangement of camshaft Replace O-n 
chain between pins. | 





Bolt chain tensioner and remove lower 
Special tool pin. 





* Refer to Specifications 
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installabon: 
Screw in bolts loosely. 
Center off pump to crankshaft with Special 
Tool 11 4 100: 

tool in as tar as stop and 
then tighten bolts. 






© Disassembling and Assembling Ol! 
Pump: 


Unscrew intake. 
important! 

Intake Is secured with selt-tapping screws 
$0 that new pump bodies do not have 


tapped bores. 
The threads can be cut with the available 
scrows. 


Instalabon 
Replace gasket. 
Side with sealing bead points to intake. 


Press bushing out. 


Installation 
Collar of bushing faces crankcase. 


Unscrew screws and litt cover off. 


installation: 
Tigmening torque’. 


*  Reter to Specifications 
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installabon: 

Bolt (1) with M7 threads Is fitted witha 
journal and Is simultaneously used to take 
the timing chain guide. 


Inspect body and cover for wear and signs 
of scoring. 


Installation: 
Chamfter on outer rotor faces the body 


Press sleeve down lightly with help of a 
sultable mandrel. 
Litt circlip out and remove pressure valve 


Caution! 
Strong spring force. 














Installaton 
1 = Piston 
2 = Spring 
3 = Sleeve 


Note 

Check O-ring. 

Measure length of relaxed spring (2). 
Specitied length = 84.1 mm. 





© Removing Injection Pump Console 


Unscrew bolts. 


Installahon 
Pay attention to dowel sleeve 


Align bottom of console to be flush on tim- 
ing case cover gasket bearing surface with 
face of engine biock. 


instaliahon 
Pay attention to gaskets. 








11-51/27 


© Removing Clutch Flywheel 
Block flywheel with Special Tool 11 2 170. 


Unscrew bolts uniformly. 
Remove pressure plate and drive plate. 


installation: 
Pay atiention to dowel pins. 


2 = Orive plate 
3 = Pressure plate 


Note: 
Fiat side of drive plate (2) taces transmis- 
sion. 








Center drive plate with Special Too! 
21 2 130 and tighten bolts in several steps 


Tightening torque’. 


Unscrew bolts and remove flywheel 
instaliaton 

Clean tapped bores and install new bolts 
coated with micro-encapsulated cement. 


Tightening torque’. 


installation 
Pay attention to dowel siceve. 


© Replacing Pilot Bearing in Crankshatt: 
Remove pilot bearing using Special Tool 
112340. 


* Refer to Specifications 


installabon 
Apply Special Too! 11 2 213 on crankshaft 
Lubricate sealing lip of radial ol! seal with 


Iinstallaton: 
insert pilot bearing and drive it in as tar as 
stop using Special Tool 11 2 350. 


oll. 
Push cover on and tighten bolts 





© Removing Rear End Cover 


Unscrew bolts and remove cover 


installation: 
LIM radial oll seal out and drive new seal in 
using Special Tool 11 1 260. 


installation: 
Replace gasket. 
Pay attention to dowel sleeves. 
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© Removing Conrod with Piston: 
Unscrew oll splash piste. with off. 

Align gaps of piston rings (approx. 120° 
offset, but not above piston pin bore). 


installabon 
install piston that arrow points to camshaft 
Grive. 


Installabon: 
Arrows point towards front end. 


rod together at same time. 


Unscrew conrod bearing cap. 
Pull conrod with piston out to cylinder 
head side. 





important! 

Reinstall piston, conrod and bearing shells 
in same position. 

Conrods and bearing caps are marked with 
the same pair number — don't mix them up. 


$011 800U 








70 11063 U 








| 
| 
4211 wu 
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© Removing / Checking / Repairing 
Connecting Rods: 


Lift circlip out and press piston pin out 


nt! 
Pistons and piston pins are matched and 
must not be mixed up. 


installabon: 
insert circiip In such a manner that gap Is 
Opposite the opening. 


installation: 

Install connecting rod on piston in such a 
manner that installed direction arrow on 
the piston points to the right when the pair 
number ts visible. 


Checking Connecting Rod: 
Inspect connecting rod for paraliel devia- 
tion and distortion. 


A = Test distance; 150 mm 
8 = Max. permissible paralie! deviation at 
distance A: 0.04 mm 


C = Max. permissible distortion to one side: 


0° 30° 








Checking Piston Pin Bush: 


tt must be possible to pass the piston pin 
through the bush by hand with slight force 
and no play should be noticed. 


Replacing Piston Pin Bush: 

Press old bush out using a suitable man- 
Gret (28.5 mm dia}. 

Press new bush in with bush gap optionally 
at point A or B. 


Orit! off Dore (1) 

(A = same bore diameter as in conrod). 
Remove burrs from both ends of bore. 

Ream bush dry to diameter B = 27,008 .. 
27.014 mm with a reamer. 


Note 
Break of lubricating groove points in direc- 
tion of conrod gap 


Replacing Connecting Rog; 


Note 

Only connecting rods of the same weight 
Class (die-stamped in bearing cap) may be 
installed in one engine 


Connecting rods are only supplied in sets 
by Parts 




















© Replacing Conrod Bearing Shetis 


Different version bearing shells are used in 
Standard production for “Low Version” and 
“High Version” engines. 


“Low Version” (85 kW): 
Normal bearing shells. 


“High Version” (105 kW) 

Conrod bearing caps - normal bearing 
shetis. 

Conrods — wear-proot bearing shelts 
(sputter bearing shells). 


The wear-prool bearing shell is also marked 
with a die-stamped "S” on the outside of 
the bearing shell. 


Only “High Version™ bearing shells are 
available from Parts. 

They must be Installed in both engine ver- 
sions for replacements 


Install one each red and blue bearing shell 
for each connecting rod regardless of the 
color code on the conrod shank 


important! 

Pay attention to ground size. 

Reter to “Replacing Crankshaft Bearing 
Shells”, 











instalabon 

Check conrod bearing play 

~ This work need onty be carried out tor 
controlling purposes when necessary - 


Place Type PG 1 Plastigage™* on crankshaft 
wiped clean of oll with piston in BOC 
Mount bearing cap and secure with old 
conrod bolts tightened to specified torque 


important! 
Don't turn conrod or crankshaft 


Survey of Color Code | Shan Diameter 
Bearing Shell Thickness* 


Double Classification Color Codes 
Rt = Red 
Bi = Blue 


1 + Crankpin 

2 - Bearing play 

3 - Bearing shell thickness 
4. Conrod end 


Remove bearing cap and read bearing play 
(specification: 0.020 ... 0.055 mm) by 
measuring width of flatiened Plastigage 
with help of supplied scale 

Correct the bearing play by installing 
elther new bearing shells or bearing shells 
with a different color code 


* Reter to Specifications 
** Source of Supply: Cartoo! 
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© Replacing / Checking Pistons: Measuring side clearance: 


Installahon. Specifications: 
Measure piston installed clearance belore Groove 1 = measuring not necessary 
installing. Groove 2= 0.040... 0.087 mm 


Measure piston diameter at distance A = 
7 mm trom lower edge of piston and offset 
90° from piston pin axis using a micro- 


Groove 3= 0.05... 0.065 mm 
Max. permissibie total wear = 0.025 mm 














| meter. 
emia | 7093 O87 

| Set Internal calipers to zero with measured es Measuring end clearance 
piston diameter on the micrometer. 
Measure cylinder bore diameter at bottom, Specifications 
middie and top diagonally, Groove 1=0.2...04mm 
New piston installed clearance y pehegptcericher eet en 

: Max permissible total wear » 0.05 

0.031 ... 0.063 mm a : : oe 


Max. total wear clearance 
0.15 mm 





© Replacing | Checking Piston Rings © Removing Crankshatt: 


(refer to 11 21 501 for replacing crank- 


Remove piston rings using piston ring shat) 
compressing pliers. ; 

Unscrew and remove main bearing caps (1 
Note: ... 7) and lift crankshaft out. 
i might not be possible to read the iden- 
litication of used piston rings. 


Consequently lay piston rings aside in 
correct sequence and installed location 


$611 180U 











installation: 
Install piston rings with “TOP” facing the 
piston crown. 


| 1 - Double-sided keystone ring 
2 - Taper face ring 


TO 

MS 
(2) eB —_ 3 - Bevetied ring with hose-lined spring 

D> 


installabon 

The bearing caps are marked with die- 
Stamped numbers trom 1 to 5 on the 
“exhaust side”. 

Bearing caps 6 (thrust bearing) and 7 are 
not marked. 


L 
| 


Offset piston ring gaps by about 120° to 
each other, but do not position them above 
G the piston pin bore. 


a 


aise i 
o™s 


Sit rau 








$111 106U 
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The oil spray nozzles are mounted on the 
crankcase without gaskets. 

if necessary, check flow and sprayed 
direction. 


installapon 
Lubricate bearing shells with ol, 
Install crankshaft. 


Mount'bearing caps (1... 7) in such a man. 


ner that grooves of bearing shell guides 
are on one side. 

Align bearing caps precisely 
installation 


The thrust bearing shelis are instatied at 
bearing (6). 


Main bearing cap tightening procedures 


Tigmen Dons (washed and olled) in two 
Steps. 


Step 1= 23 .Nm torque torce 
Step2= 50° torque angie 


Note 
Make sure that oll is kept out of tapped 
‘bores. 

















© Replacing Main Bearing Shetis 


The crankshaft is marked with yellow. 
green or white paint depending on main 
bearing journal tolerances 


in standard production the thrust bearing 
only uses a shell on the case end 


For repairs thrust Dearing shelis must be 
used in the cap and case similar to the 
M21 engine 


important’ 

Pay attention to ground size’ of crankshan 
1 paint stripe Size 1 (0.25 mm) 

2 paimt stripes Size 2 (0.50 mm) 


The Dearing shells are marked with yellow. 
green or white paint 


1 = Bearing shell 
2 = Thrust bearing shew 


Pay attention to ground size of main bear- 
ing journal 
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Install bearing shell with yellow paint mark 
in crankcase. 


install bearing shell with same color paint 
mark as that of crankshaft in bearing cap 


Check conrod bearing play. 
~ This work need only be carried out for 
controlling purposes when necessary 


install crankshaft. 

Place Type PG-1 Plastigage** on crankshaft 
wiped clean of oll and tighten bearing cap 
bolts to specified torque’. 

Don't turn the crankshaft. 


Remove bearing Cap and read Dearing play" 
by Measuring width of Nattened Plastigage 
with help of the supplied scale 

Correct the bearing play by installing either 
new bearing shells or bearing shells with a 
different color paint mark 


Survey of Color Codes / Shatt Diameters 
Bearing Shell Thickness* 

Triple Classification Color Codes: 

Ge = Yellow 

Gn = Green 

Ws= White 


1 = Crankshaft diameter 

2 = Bearing play 

3 = Bearing shell thickness 
4 = Bearing support diameter 


* Refer to Specifications 
** Source of Supply: Cartool 
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1100603 DISASSEMBLING AND ASSEMBLING ENGINE © Mounting Engine on Assembly Stand 


+ Engine Removed - 
© General information 
~ Cylinder Arrangement: 


Looking forward in the car cylinders 1 ... 4 are located on the right-hand side (beginn- 
ing with cylinder no. 1 at the front end), 


Looking forward in the car cylinders 5 ... 6 are located on the left-hand side (beginn- 
ing with cylinder no. 5 at the front end). 


General information for Valve Timing Work: 

if work had been carried out on the cylinder head, for which the camshaft was removed, 
the must be compliance with the following. 

The hydraulic valve tappets expand without load from the camshan and require a cer- 
tain amount of time to be compressed again after instalistion. Consequently in case of 
fast installation even the “closed™ valves Could be opened and touch the pistons. 


important’ 
Only lift engine on the suspension eyes 
Provided for this purpose 


Front Engine Suspension 


Rear Engine Suspension 


The following waiting times are necessary betwoon installation of the camshaft and 


mounting cylinder head: 

Room temp. (20°C) 4 minutes 
10 to 20°C 11 minutes 
Oto 10°C 30 minutes 


| 
After instalation of the camshaft and timing chain the engine may first be cranked : ’ : 
a : SJAQY Ys 
Room temp. (20°C) = 10 minutes Fees = We Ye: 028 € | 








atter the following waiting times: 
10 to 20°C 30 minutes 7 ~ ——— 
Sto 10°C 75 minutes 


LIN engine using Special Tool 11 0 000. 


Always pay attention to the camshaft adjusting procedures when working on the valve 
train wth mounted cylinder heads. 


Disassembling and repairing the engine are described in chronological sequence on 
the fotlowing pages. The fist of contents is provided to help take up work again atior 
8n interruption or to more easily tind a certain point, They only describe direct removal 
and installation, and do not contain full details of procedures. 

it applicable, drain the engine oil and fill the engine with new oil after assembling the 


engine. 
Check the engine oil level alter instatiation and trial run. 





© Removing Exhaust Manifolds 


Installation: 

The exhaust manifold for cylinders 1 and 3 
has to be mounted first because of access- 
ibility to exhaust manifold bolts. 


























40 11 O21E 
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Installation 
Replace gasket — the gasket bead points 
to the exhaust manifold. 


Unscrew engine carrier at cylinder bank 
1...4 side. 


Mount Special Too! 11 0 081 on cylinder 
bank 1...4 side 


Unscrew exhaust manifold for cylinder 
bank 5...8. 


installation 
Replace gasket — the gasket bead points 
to Ihe exhaust manitold 








<I = pr 2 
fj {\ if \ oes - eT: 
t —i \ \I He 
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wor cee 





Loosen oil fitter cover to let the oll run out 
Of the oi! fitter housing Into the oil pan. 


instalaton 

Always use a socket fér loosening and 
lightening to prevent damage to the hexa- 
gon on the oll fitter cover. 

Tightening torque’. 


Remove oil filter pipes 
Unscrew bolt (1) and lift out pipes upwards 


instalaton 


Check seals, replacing if necessary 


Unscrew engine Carrier with olf connectors 


Installation 
Replace seals. 

Check for correct seating of seals and, it 
necessary. hold them in position with 
grease 


* Refer to Specifications 
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Mount Special Too! 11 0 082 REMOVING CYLINDER HEAD 


© Removing Engine Wire Harness 


Litt out Cover and unscrew nuts 
Remove cover for ignition colls. 


Place engine with attached Special Tools 
11.0 081 and 11 0 082 in Special Too! 

00 1 450 (assembly stand) in such a man. 
ner that arrest (1) engages 

Lo€k left and right arrests (2) and bolt 


Disconnect plugs on ignition coils 





Unscrew nuts from left and right wire duct. 
Disconnect all plugs. 
Lit off wire harness 


Reter to Group 12 for plug pin connections 





Unscrew nuts. 
Remove ignition colts. 


installabon 
Secure ground strap (1) at the ignition colls 
for cylinders 3 and 7. 











© Removing Ribbed Drive Beit 

Ribbed Drive Belt Layout 

Installation: 

Check the ribbed drive belt for traces of 
coolant and oll, replacing If necessary. 


Important! 
it ls absolutely necessary to replace a 


ribbed drive belt dirtied with hydraulic oil. 


Loosen nuts (1 and 2) to remove tension 
from the drive belt. 


instaliaton: 

Install the ribbed drive belt and check tor 
correct position on the pulleys. 
Pre-tesnion the adjusting plate up to the 
end of slot (2) on hexagon (1). 

Tighten nuts (3). 


© Removing Drive Belt Tensioner 
Unscrew nuts (1) and bot (2). 
Remove complete belt tensioner. 











© Removing intake Manitoids 


important! 

First unscrew the cover with pressure re- 
gulating vaive as otherwise vent pipe (1) 
would be damaged. 


instatahon 
Check seal and gasket, replacing if 
necessary. 


Note 

Rubber mounts and gaskets separate the 
intake manifold from the cylinder head in 
tegards to oscillation. 

A : 


1 Nut 

2 Decoupling element (rubber mount) 
3 Intake manifold 
4 Gasket 


Unscrew left and right nuts. 
Lin off intake manifold. 














GOTI COE | 








sie | 
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Installabon: 
Check gaskets, replacing if necessary 
Check for correct seating of gaskets. 


installation 

Screw in two mounting elements still with- 
Out pre-load on left and right sides and 
align the intake manifold. 

Screw in all other mounting elements and 
tighten diagonally from inside to outside. 
Tightening torque’. 


© Removing Cylinder Head Covers 


Unscrew cover nuls. 
Lit off covers. 


Note 

Rubber mounts and gaskets separate the 
cylinder head cover from the cylinder head 
in regards to oscillation, 


* Refer to Specifications 

















more 
$d 








instalabon 
Check gasket, replacing If necessary. 


Coat the outer and inner grooves as well 
as sealing surface of the cylinder head 
cover all around with a rubber lubricant, 
@.9. glycerine’’ or something similar. 
Press the inner gasket into the cover 
groove tree of distortion, beginning at the 
four corners. 


instalahon 

Line up the outer gasket loose on the cover 
groove, 

Press the gasket into the cover groove tree 
of distonion, beginning at the rear corner 
radii (1) 


Installahon 
Coat the butt joint surfaces with fluid seal- 
ing compound - Hylomar SO32 Special**. 


Installation 

Coat the sealing surface on the cylinder 
head over the entire rear face side inchud- 
Ing both halt-moons with rubber lubricant, 
@.9. glycerine** or something similar. 
Mount the cylinder head cover with gasket 
on the cylinder head. 


** Source of Supply: BMW Parts 
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installahon: 

Check for correct seating of the gasket on 
the cylinder head when mounting the cy- 
linder head cover ~ pay attention to the 
back. 


installaton 

Screw In two mounting elements at points 
of location still without pre-load and align 
the cover. 

Screw in all other mounting elements and 
tighten diagonally to 10 Nm from inside to 
outside. 


© Removing Of Fitter 
Unscrew oll pipes from carrier. 


Unscrew bolt (1) and litt out pipes upwards. 


Unscrew oll drain pipe at off fitter, 


installation: 
Check seal, replacing I! necessary. 
Tightening torque’. 


~ 














'T ID, J eowose 





= 


Unscrew oll drain pipe at olf pan. 


instalabon 
Crreck seal, replacing if necessary. 
Tightening torque’. 


Unscrew bolt and nuts. 
Remove oil fitter. 


installabon: 
Turn back hexagon into oil fitter completely 
using a hexagon key. 


installation: 
Secure with both nuts on the upper timing 
case cover. 


* Reter to Specifications 


installaton: 

Turn the adjusting hexagon against the 
alternator tree of play using a hexagon 
key, but “do not pre-load”. 














@ 11 O80E 


Installation: 
Install bots and tighten all mounting ele- 
ments. 














© Removing Oil Dipstick Guide Tube 


Unscrew clamp. 


Instaliahon: 
Conical end of return spring (4) points to 
hydraulic plunger (5). 


Installabon: 
Empty the oll chamber between the cylinder 
and hydraulic plunger to make installation 


Replace gasket. 
Tightening torque’. 





G11 O71 E 


*  Reter to Specifications 
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Unscrew mounting elements on timing 
case cover. 


installation: 
Clean sealing surfaces 10 remove dint and 
oll 


Replace gasket. 
Important! 
Pull off protective sheet. 


Important! 
Supply of ol! for hydraulic tensioner in the 


Installation: 

Check for correct seating of dowel sleeves 
(1). 

Coat the butt joint corners of the plane 
between the cylinder head and cylinder 
head gasket with fluid sealing compound - 
Hylomar SO32 Special"*. 


** Source of Supply: BMW Parts 























Installahon 

Check for correct seating of gaskets. 
Press tensioning rail inwards firmly. 
Mount timing case cover. 

Screw in all bolts. 


Bolt Tightening Sequence: 
Screw in bolts (1) for securing to cylinder 
head free of play, but do not tighten! 


installation: 

Tighten bolts (2) to timing case cover In 
two steps. 

Afierwards tighten bolts (1) in two steps. 














| 
6011 O76E 
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© Removing Upper Timing Case Cover 
Cylinder Bank 5.8 


Disconnect battery positive wire at alterna- 


tor. 
Unscrew protective pipe mounting screws. 
Place pipe aside. 


Unscrew mounting elements on timing 
case cover. 


installabon: 

Check for correct seating of dowel sleeves 
(1). 

Coat the butt joint corners of the plane 
between the cylinder head and cylinder 
head gasket with fluid sealing compound - 
Hylomar $032 Special’. 


installation: 
Clean sealing surfaces to remove dirt and 
oll. 


Source of Supply: BMW Parts 











instaliahon: 

Check for correct seating of gaskets. 
Mount timing case cover with inserted bolt, 
which cannot be inserted afterwards. 


Instatapon 
Screw in all bots. 


Bolt Tightening Sequence: 
Screw in bolts (1) for securing to cylinder 
head free of play, but do not tighten! 


instaflahon 

Tighten bolts (2) to timing case cover in 
two steps. 

Afterwards tighten bolts (1) in two steps. 


** Source of Supply: BMW Parts 




















© Removing Sprockets 


Ht applicable, unscrew oil pipes for bearing 
and cam lubrication. 


Note 
Crank engine in turning direction until 
peaks of cams on intake and exhaust cam- 


shatts of cylinder no. 1 point to each other. 


Camshaft Position - Cylinder No. 5 


Arrows on sprockets face up in cylinder 
axis. 














Hold crankshaft in TOC position using 
Special Toot 11 2 300. 


important! 
Remove special tool before operating the 
engine. 


Note 

Easier installation for later cylinder head 
removal. 

Loosen cylinder head bolts from outside to 
inside in several steps using Special Too! 
11:2 250. 

Remove rear cylinder head bolts from cy- 
linders 4 and 8. 


Instatiahon 
Cylinder head bolt tightening procedures’. 


Apply Special Tool 11 2 441 on camshans 
at cylinder no. 4. 


Installation: 

Mount Special Tool 11 2 441 on exhaust 
and intake camshafts separately. 

Mount Special Tool 11 2 443 and locate 
above spark plug's tapped bore with help 
of Special Tool 11 2 444. 


Apply Special Tool 11 2 442 on camshafts 
at cylinder no. 8. 


installahon: 

Mount Special Tool 11 2 442 on exhaust 
and intake camshafts A 

Mount Special Tool 11 2 443 and locate 
above spark piug’s tapped bore with help 
of Special Tool 11 2 444. 


*  Reter to Specifications 
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Unscrew sprocket bolts trom both banks 


important! 
Prevent the chain from slipping down 


Installation: 

Sprockets can only be installed when the 
timing case cover for cylinder bank 1...4 Is 
removed. 


installaton: 

Sprocket on intake camshaft for cylinder 
bank 1...4 has a sender pin (1). 

Arrow points up; align in middie of slots. 


TigmMening torque* for sprocket bolts. 


* Refer to Specifications 



















o .Camshan Adjusting Procedures 


Hold crankshaft in TOC position using 
Special Tool 11 2 300. 


important! 
Remove special tool before operating the 
engine. 


Note: 
Camshatt position - cylinder no. 1 


important! 

if the camshaft position has to be corrected 
80 much to have valve movement at cy- 
linders 1 and 4 or 5 and 6, the crankshaft 
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Mount Special Too! 11 2 443 and locate 
above spark plugs tapped bore with heip 


Apply Special Tool 11 2 442 on camshafts 
Mount Special Tool 11 2 442 on exhaust 
and intake camshafts separately. 

of Special Tool 11 2 444, 


installation: 


2 
tr f 
why 
Hae 
pu 
Hei} 


Arrow points up; align In middie of slots. 
Install and screw in sprocket bolts to 


remove play, but 


First mount sprocket on intake camshaft 


for cylinder bank 5...8. 


engine. 
Instaflabon 











In this position tne camshafts can be turn- 


ed without contact between the valves and 









Crank the engine on the vibration damper 


opposite its turning direction until fhe gap 
Of the Increment gear fits in Special Too! 


113 440. 


Apply Special Toot 11 3 440, 





pin (1). 


“do not tighten”. 
Mount sprocket on intake camshaft for 
Cylinder bank 1...4 with sender 
points up; align in middie of slots. 
“do nol tighten". 


Arrow 
install and screw In sprocket bolts to 


installaton: 
remove play, but 








Adjust camshalis on the hexagon using a 


27 mm fork wrench. 


Important! 
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Note: Preload the tensioning rail to 1.3 Nm using 
Since Introduction of rubber-coated timing Special Tool 11 3 390 by turning the adjust- 
chain sprockets it Is absolutely necessary Ing screw with Special Tool 00 2 050 or a 
to pull the chain into the tooth root of Standard torque wrench. 
timing chain sprocket for the contro! dia- 
gram adjusiment. 
Mount Special Tool 11 2 400 on cylinder Tighten bolts of all sprockets. 
head 1...4. 
important! 
Pay attention to the tightening sequence 
for sprockets on camshafts. 





install Special Tool 11 3 390 in Special 
Tool 11 2 400. 


Remove Special Too! 11 2 300 and Special 
Too! 11 2 441 from cylinder no. 4. 





6011 108 E 





Remove Special Tool 11 2 442 from cylinder 
no. 8. 
Crank engine twice in turning direction 





were *  Reter to Specitications 
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Hold crankshaft in TOC position using 
Special Tool 11 2 300. 


Important! 

Don't turn the engine back. 

Remove special tool before operating ine 
engine. 


Check the camshaft adjusiment using 
Special Tool 11 2 460. 


important! 
When checking the camshaft adjustment it 
Is essential to ensure that the timing chain 


© Removing Cylinder Head 
Cylinder Bank 1.4 


Unscrew battery positive wire holder (1). 
Unscrew water box on back cylinder wall 
at left and right sides 


installahon 

Clean the sealing surtaces. 

Replace gaskets 

Check seals in water box, replacing If 
necessary. 


Unscrew sliding rail trom cylinder head. 


Unscrew cylinder head bolts from outside 
to inside using Special Too! 11 2 250. 
Lit off cylinder head 


Is pre-tensioned with Special Tool 11 3 390 
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it applicable, unscrew the sprocket of an 
incorrectly adjusted camshatt and align tne 
camshaft on the hexagon using a 27 mm 
fork wrench, 


important! 

Don't damage the cylinder head. 

if necessary, machine the fork wrench 
accordingly. 


4 Tightening torque* for sprocket bolts. 
Pi Loosen Special Too! 11 3 390. 
f Remove Special Tool 11 2 400 trom the 
2 i ae cylinder head. 
~ my ND 00 11 OBE 


aor * Reter to Specifications 
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© Removing Cylinder Head 
Cylinder Bank 5...8 


Loosen the headiess screw. 


installation 

Replace only with a genuine BMW pan 
The headless screw locates the elbow in 
the cylinder head. 

Tightening torque: 2 to 3 Nm. 

Unscrew sliding rail from cylinder head 


Unscrew sliding ral! bolts and oll separator 
mounting screw 


Pry oll separator out of the elbow using a 
screwdriver. 


installation 
Check seal in elbow, replacing it if neces- 





important’ 
Push the oll separator inwards when re- 
moving and installing the cylinder head. 





instaligton 

Check for correct seating of the of return 
pipe in the oll separator 

Align the return pipe using a screwdriver 


Unscrew cylinder head botts trom outside 
to inside using Special Tool 11 2 250. 
Lig off cylinder head 





Y 
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Instatlabon 

Comply with the waiting times tor the hy- 
Graulic valve tappets when installing the 
cylinder head 

Reter to “General intormation™ 
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© Replacing Cylinder Head Gasket 


Installation: 

Clean the sealing surtaces on cylinder 
head and crankcase; If necessary remove 
bits of gaskets with gasket remover’ and 
@ wood scraper. 

Ensure that bits of gaskets do not fall into 
oll and coolant bores. 


Tapped bores In the crankcase must be 
free of dirt and oll (danger of cracking the 
head). 


Coat the butt joint between crankcase and 
timing case cover with Hylomar SO 32 
Special’. 


Installation: 

Check dowel sleeves for damage and cor- 
rect installed position. 

Install new cylinder head gasket. 


** Source of Supply: BMW Parts 





Important! 

Maximum 0.3 mm may be machined off of 
the cylinder head thickness. 

A repair gasket is available for compensa- 
tion of compression. 


installation 
Repair gaskets are marked with a hole in 
the front area. 


Instatlation 

Mount the cylinder head together with new 
bolts (don't remove coat from bolts)! 

Keep oll out of the tapped bores (danger of 
cracking the head). 

Use Special Tools 11 2 250 and 11 2 110 or 
00 9 120 to tighten bolts to torque angie. 


installation 

install all cylinder head boits. 

Comply with cylinder head bolt tightening 
procedures”. 

Tigmten bolts diagonally trom the center to 
the outside in three steps. 


*  Reter to Specifications 
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DISASSEMBLING AND ASSEMBLY CYLIN- 
DER HEAD 


© Setting Up Cylinder Head on Assembly 
Stand 


Special Too! 00 1 490 
Special Tool 110 214 
Special Tool 110 213 
Special Tool 11 1 071 
Special Tool 11 1 067 


VieBWwWne= 


Special Tool 11 0 192 
Special Tool 110 193 
Special Tool 11 0 212 
Special Too! 11 0 244 
10 Special Too! 110 211 
11 Special Tool 11 1 065 


oaQne 


Do not yet mount Special Tool 11 0 211 
(tray) 


Secure cylinder head to Special Too! 
11 1 065 using cylinder head bolts 
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© Removing Camshans 
Cylinder Bank 1.. 4 


Unscrew sprocket bolts 


Compress the hydraulic tensioning element 
to loosen the timing chain 


‘Lock the hydraulic tensioning element 


using Special Tool 11 3 420, 


Lift off both sprockets together with the 
timing chain. 
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Remove the hydraulic tensioning element Caution! 
for cylinder bank 1...4. The camshaft could be pre-damaged or 
broken when installation or removal is 


incorrect. 

In addition, the vaives could be bent 
through contact with the piston crowns 
when mounting the cylinder head on the 
crankcase. 











Cylinder Bank 1...4: 

Turn camshafts to insertion position. 
Turn exhaust and intake camshafts for 
cylinder bank 1...4 using Special Toot 
113430. 


installation: 
Check seai, replacing if necessary, 














Openings of the camshafts point up at an 
angle of approx. 30 to 40° from the cylinder 
head plane. 


Check the insertion position using Special 
Tool 11 2 430. 


Note 
Lettering “cyl. 1-4" on Special Tool 11 2 430 
faces up. 











offae| 
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Unscrew bearing caps of camshafts for 
cylinder bank 1...4 uniformly from outside 
to Inside in 1/2-turn steps. 





important! 
Don't mix up camshaft bearing caps of 
cylinder banks 1...4 and 5...8. 


Exhaust camshaft bearing caps are marked 
with Al through AS and can be read trom 
the intake side. 


intake camshaft bearing caps are marked 
with E1 through E5 and can be read from 
the intake side. 
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Marks tace up in ignition TOC. 
Additional identification: 
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© Removing Camshafts 
Cylinder Bank 5.8 


Unscrew sprocket bolts. 


Compress the hydraulic tensioning element 
to loosen the timing chain 


Lock the hydraulic tensioning element 
using Special Tool 11 3 420 


Lift off both sprockets together with the 
timing chain. 





Instataton 
Check seal replacing it necessary 


ae 
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Unscrew bearing caps ot camshatts for 
cylinder bank 5...8 uniformly trom outside 
to inside in 1/2-turn steps 


Caution! 

The camshaft Could be pre-damaged or 
broken when installation of removal is 
incorrect. 

In addition, the valves could be bent 
through contact with the piston crowns 
when mounting the cylinder head on the 
crankcase. 

Always comply with installing procedures 
and sequence. 





Cylinder Bank 5...8: 

Turn camshafts to insertion position 
Turn exhaust and intake camshafts tor 
cylinder bank 5...8 using Special Too! 
113 430. 


Important’ 
Don't mix up camshatt bearing caps of 
cylinder banks 1.4 and 5...8 


Exhaust camshatt bearing caps are marked 
with Al through A5 and can be read trom 
the intake side. 


Openings of the camshalts point down at 
an angle of approx. 30 to 40° from the 
cylinder head plane. 


intake camshatt bearing caps are marked 
with E1 through ES and can be read from 
the Intake side, 





\ So « ' é 
es ee Gor tsoe 


——————————— 


Check the insertion position using Special 
Tool 11 2 430. . 


Nole 
Camshant identification: 
3  Exhaustcamshaft 5.8 


Note: 4 Intakecamshatt 5.8 

Lettering “cyl. 5-8" on Special Tool 11 2 430 

faces up. Marks face up in ignition TOC. 
Additional Identification 


Intake camshatt = 

hexagon between cylinders 7 and 8. 
Exhaust camshaft = 

hexagon between cylinders 5 and 6. 





Borie 
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© Removing Bucket Tappets with Hydr 
Valve Clearance Compensators 


Note 
Always only use Special Tool 11 3 250 to 
remove hydraulic valve clearance compen- 






ALS \ 1: sator bucket tappets. 
~ YS Af I at ar 
} \ } G a / 
j _ f 5 ff 
wear “we tt 129 € i 
Note 


Pay particular attention to damage of the 
hydraulic valve clearance compensator 
guides in the cylinder head 





uIBe | 


a | 








Installation 

Inspect bearing surfaces of hydraulic valve 
Clearance compensator bucket tappets tor 
wear and scoring. 


Installation: 

Used hydraulic valve clearance compensat- 
or bucket tappets may only be reinstalied 
in the same tappet bores. 


© Removing Intake and Exhaust Valves 


Insert Special Too! 11 0 211 (tray) into 
Special Tool 11 1 065 at bottom 
Secure with dowel pins 


Press down valve springs on spring retain- 
er and remove the valve collets. 

Remove valve springs and spring retainer. 

Take tray out of assembly stand downward 
and pull out vaive. 


Installation. 

Both valve springs must be replaced, if one 
inner of outer valve spring is damaged or 
broken. 

Only use inner and outer valve springs of 
the same make with the same color code. 
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Installed Sequence: 


Valve 

Valve stem seal 

Outer valve spring retainer 
inner valve spring retainer 

Outer valve spring 

inner valve spring 

Upper vaive spring retainer 
Valve collets 


@noaueun— 


Important! 

Bearing surtaces of the hydraulic valve 
Clearance compensator bucket tappets 
must not be damaged. 

Protect them by Inserting Special Too! 

110 200. 


Pull off valve stem seal using Special Too! 
11 2090. 


installation: 

Lubricate valve stem with oli and insert 
valve. 

Apply Special Too! 11 1 960. 

Lubricate new valve stem seal (1) with oi! 
and Install. 





Installation 

Press on valve siem seal as far as stop by 
hand using Special Tool 11 1 200. 
Remove Special Tool 11 1 960. 











6011 164 E 





11-60/24 


© Checking Cylinder Head tor Cracks in 
Water Test 


Check the cylinder head to the following 
instructions if there Is suspicion of leaks 
in the coolant circult (cylinder head area) 


Plug off the coolant circuit with 
Special Tool 11 1 471, 

Special Tool 11 1 472 and 
Special Tool 11 1 474. 


Supply air pressure to cylinder head 
Test pressure = 4.5 bar. 

Place cylinder head in a water bath and 
theck for cracks. 


Note: 
Possibly soften the water bath with a 
detergent. 


© Checking Cylinder Head Sealing Surtace 


Check leveiness of the cytinder head seal- 
Ing surface with a standard straightedge 
(steel ruler). 

Max. deviation = 0.03 mm. 





© Machining Valve Guides and Seats 


To measure, insert a new valve in such a 
manner that the valve stem end Is flush 
with the valve guide. 

Apply dial gage and measure tilt 

Max. permissible tilt". 


© Reaming Valve Guides 


in case of excessive play between the valve 
stem and valve guide, the valve guide must 
be reamed out and a repair valve with over- 
sized stem diameter’ installed. 


Assemble Special Tool 00 4 200 depending 
on the stem diameter. 

Préss guide mushroom (1) against the valve 
seat and ream out the valve guide dry from 
the combustion chamber end. 

Turn down the reamer once. 


Note 


The valve seat must be machined after 
reaming. 


* Refer to Specifications 
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SYS P< | © Machining Vaive Seat 
> Machine the valve seat to instructions of 
the tool supplier using Special Too! 
00 3520 or 00 3 580. 
Dimensions and angles’. 


Correction cutter from Neway: 


After Machining Vaive Seat: 

Machine valve seat outside and inside dia- 
meters to specified size using a correction 
cutter* in such a manner that the specitied 
valve seat width" is produced. 

1 Valve seat angie 

2 Outside dia. correction angle 

3 Inside dia. correction angle 

4 Valve seat outside diameter 

S Seat width 





Valve seat dimensions* 


BOTT IIE 


* Refer to Specifications 
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OISASSEMBLING AND ASSEMBLING 
CRANKCASE 


© Removing Oi! Pan Low Section 
Unscrew bolts. 


installation 
Replace gasket. 


© Removing Oil Pan Upper Section 
Unscrew bolts. 


Note 
Note bolts inside oll pan. 


Note: 
Note bolts for end cover. 
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installahon 

Clean sealing surtaces and remove bits of 
gasket. 

Coat butt joint edges with tluid sealing 
compound Mytomar SO32 Speciat**. 
Replace gasket 


instaflaton 

Align the olf pan at the transmission end 
with the crankcase in order to exclude 
stress when mounting the transmission 
later. 


** Source of Supply: BMW Parts 
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Vi 
© Removing Alternator | Unscrew central bolt. 
Remove hub 
Unscrew bolts. 
Reler to Group 12 for electric connections. 
Remove alternator. 
Installation 
5 . ‘ Align hub with groove for woodrulf key 
SA eT X install central bolt. 
1 aa . Align dowet pin bore in the vibration damp- 
5 (of ————_ ~~ a er with the dowel pin 
5 f > e ~ Apsck % ‘ Mount vibration damper 
2 / — ; t 
3 7 
2 f 
) ' 
4 ft 
| r 
4 / 
4 1 17 
© Removing Vibration Damper Installation 


Mount Special Too! 11 3 230 on the vibra- 
thon damper. 

Tighten the central bolt to specitied tigmten- 
ing torque* and torque angle’. 


Arrest tlywheel using Special Too! 
112.070. 





Unscrew vibration damper. 


Refer to Specifications 
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© Replacing Front Radial Oil Seat 
Apply Special Tool 11 2 383 on crankshatt 


Remove radial oll seal 

Apply Special Too! 11 2 380 

Screw in special tool far enough that it is 
securely connected with the radial ol! seal 
Pull out radial oil seal by screwing in the 
bolt. 


Installation 

Lubricate sealing lips of new radial oi! seal 
with off, 

Apply Special Tool 11 1 220 and central 
bolt flush with the timing case cover. 


* Refer to Specitications 
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Oo Removing Water Pump 


Counterhold the water pump pulley on the 
ribbed drive bell and unscrew bolts. 


Unscrew bolts 
Remove water pump 


instavahon 

Check for correct seating of dowel sleeves. 
Clean sealing surtaces and remove bits of 
gasket. 

Replace gasket 


© 6019 OO E 
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© Removing Lower Timing Case Cover 


Unscrew bolts. 


installahon 
Secure timing chain and rails with plastic 
Straps. 


installahon 

Check for correct seating of dowel sleeves 

Clean sealing suriaces and remove bits of 
et. 


gask 
Replace gasket. 


Note: 
Timing case cover gaskets are designed as 
Coated metal gaskets. 


Installation: 
Cut off protruding ends of gasket using 
Special Tool 00 9 190. 


important! 
Apply the special too! level. 

Cut otf pieces of gasket must not fall into 
the engine. 


~ fj 
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© Removing Timing Chain Guide 


Unscrew socket head bolt 
Remove tensioning rail (1). 


Pull off spacer with ol! supply for the ten- 
stoning rail 


installation 
Check seal, replacing it If necessary. 





1 Socket head bolt 


| Installation 
| 
/ Zz 2 Hexagon head bolt 


— yf hf antee clearance with the tensioning rail 





(0)) ¢L— 


- ™ G01 180€ 


Unscrew sliding rails tor cylinder bank 
5...8 





Remove oll separator with return pipe 








mar | 
sere) } ; eo 1st E | 





Unscrew sliding rail for cylinder bank 1...4. 


he These Dons must not be mixed up to guar- 











en 


Unscrew deflection wheel: 

Remove circlip. 

Remove deflection wheel together with 
shim 


Unscrew the three console mounting bolts 


instatiahon 
Check seal, replacing If necessary. 


installation 

Check installed position of the deflection 
wheel. 

If the deflection wheel Is installed Inversed, 
the chain will be misaligned. 





11 189€ 
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© Removing Oil Pump 


Unscrew sprocket bolt 
Remove sprocket together with chain 


Unscrew oll pump bolts. 
Remove oll pump. 


Pull used oll pipe (1) and fresh oil pipe (2) 
out of the crankcase. 


Installation: 
Check seal, replacing It if necessary. 
Lubricate seal lightly with oil. 


important! 
Ensure that seal is not damaged on edge 
of crankcase. 





Muiwe 





installabon 
install fresh olf pipe in crankcase. 


Note 
Check seal, replacing ft If necessary. 


Installabon 
Check seal in oll pump, replacing it If ne- 
cessary. 


Installation 
Turn back hexagon socket Into the oll 
Pump as far as the stop. 


installation: 
Mount oll pump and secure with bolts (1 
and 2). 
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Installation: 

Mount sprocket together with timing chain 
and tighten central nut to specified tignten- 
ing torque’. 





| 





Installabon: 

Adjust chain deflection (10 + 2 mm) by 
turning the hexagon socket In the olf pump. 
Install and tighten bolt. 





* Refer to Specitications 
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© Removing Connecting Rod with Piston 


Unscrew conrod bearing cap. 
Pull out connecting rod and piston trom 
the cylinder head end. 


important! 

Reinstall pistons, connecting rods and 
bearing shells in the same installed posi- 
tion 


Connecting rods and bearing caps are 
marked with the same pair code and must 
not be mixed up. 


Installation: 


Apply Special Tool 11 2 470 in the connect- 
Ing rod. 


installahon: 

Lubricate piston and piston rings lightly 
with oll. 

Align end gaps of piston rings (offset 
approx. 120°, however, not above the 
piston pin eye). 

Compress piston rings with Special Too! 
112 260. 











installation 
Insert piston that arrow points to camshat 


Danger of breaking the piston rings. 


Installabon 
Guide crankpin and connecting rod 
together. 


Installation 

Lubricate conrod bearing shells with oil. 
Mount bearing cap that pair codes match. 
Install new conrod bolts. 


Installation 

Tighten conrod bolts to specified torque* 
using Special Tool 00 9 120 of 11 2 110. 
Pay attention to conrod bolt tightening 
procedures’. 


* Refer to Specifications 
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©o Removing Connecting Rod 
Remove circlip and press out piston pin 


important! 
Pistons and piston pins are matched and 
must not be mixed up. 


installahon 
install circlip that Its gap is opposite the 
opening. 


Installation 

Install connecting rod in the piston in such 
@ manner that the installed direction arrow 
On the piston crown points to the right 
when the code number is visible. 


Checking Connecting Rod: 


Check the connecting rod tor deviation in 
parallelism and displacement. 


A Testing distance’ 


8B Max. permissibie paralie! deviation in 
distance A* 





Checking Piston Pin Bush: 


It should be able to push the piston pin 
through the bush by hand with slight torce 
and without noticeable play. 


Replacing Piston Pin Bust: 


Press out old bush using a sultable mandrel 
(23.5 mm dia). 

Press in new bush with bush gap position- 
ed optionally at point A or B. 


Drill olf bore (1), 


A 6mm 
B Bore diameter* 


Oeburr edges on both sides of bore. 
Ream out bush dry with a reamer’. 





, ‘ 3.2. “. 
~<a B e C Max. permissible displacement to each | 37: 
= side’ 


7019 939U 


70 89 990 u 


* Refer to Specifications *  Reler to Specitications 
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© Replacing Conrod Bearing Shells 


Select new bearing shells to conform with 
paint mark on connecting rod 


important’ 
Check ground size of the crankshant - also 
teler to “Replacing Crankshatt". 


Color Code Shatt Diameter Bearing Shell 
Thickness* Survey 


Double Classification Color Codes: 
Rt = Red 
BI cs Blue 


1 = Crankpin 

2 = Bearing play 

3 = Bearing shell thickness 
4 = Conrod oye 


instatianon 
Checking conrod bearing play. 
Only carry out for control purposes, 


With piston in BDC place Type PG! Plasti- 
g4g¢ (Special Too! 00 2 590) on crankshaft 
wiped clean ol oil. 

Mount bearing cap and secure-with old 
conrod bolts tightened to specifications. 


Important! 


Don't turn the connecting rod or crankshaft. 


Remove bearing cap and read bearing play" 
by measuring width of the flattened Plasti- 
age with help of the supplied scale, 
Correct the bearing play by installing new 
bearing shells or bearing sholls with a 
differemt paint mark. 


Refer to Specifications 




















© Replacing Piston 


Instatlabon 

Measure the piston installed clearance 
before installing. 

Measure the piston diameter at distance 
A in mm* for M60 3 Iter engine or 

A in mm* for M60 4 Iter engine 

from the bottom edge of the piston and 
90° to the piston pin axis using a micro- 
meter. 


Set internal caliper to zero on micrometer 
with the measured piston diameter. 
Measure cylinder bore at botiom, middle 
ANd top diagonally. 


New piston installed clearance’. 
Max. permissible total wear clearance’. 


© Replacing / Checking Piston Rings 


Remove piston rings using a piston ring 
compressing pliers, 


Note 

identification might not be visible on used 
piston rings. 

Lay piston rings aside in correct sequence 
and position of installation. 

New pistons may only be installed together 
with new piston rings. 


Installation 
Insert piston rings with “TOP” facing piston 
crown. 


1 Plain compression ring 

2 Stepped taper face ring “Top™ 
(check installed position) 

3 ‘Three-piece steel band ring 


Offset piston ring gaps about 120° to each 
other, but not above the piston pin eye. 


*  Reter to Specifications 
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Installation: 

The oll scraper ring consists of two stee! 
band rings (1) and one spring ring (2). 
install all parts separately. 

Offset gaps approx. 120°. 


Measure side clearance: 


Nominal values* 
Max. permissible total wear- 








Measure end clearance: 


Nominal values’ 
Max. permissible total wear’ 


* Refer to Specifications | 
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© Removing Clutcn | Flywheel 
Arrest flywheel using Special Tool 11 2 070. 


Unscrew bolts uniformly. 
Remove pressure plate and drive plate. 


instaillabon 
Check dowel pins. 


installation 


Note: 
Flatter side of drive plate (2) taces the trans- 
mission. 
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Insta'lation 






M60 / 3.0 Liter Engine: eC | 
Center drive plate using Special Too! A <0) oy 
21 2 130 and lighten bolts in several steps. , \} 
Tightening torque’. ae j/ ‘fo 
/ fill Fo | 
{ | a), Vi ~ | 
| A | | 6) IMM} < (2s . 
\\ ‘\ iY gl i] © \e = 
Wer “off PAS 
Insialighon 


M60 / 4.0 Liter Engine: 

Center drive plate using Special Tool 

21 2 120 and tighten bolts In several steps. 
Tightening torque’, 


Unscrew double-mass flywheel. 
Important’ 


Always use Special Too! 11 3 380 to un- 
Screw and tighten a double-mass flywheel. 


| 
! 
| 
| 
| 
| | 
| 11 800) 
installation: 


Clean tapped bores in crankshaft for 
flywheel bolts, 


* Refer to Specitications 





Instaliabon 
T 


important! 
Only replace with original BMW parts. 


Installahon 

M nsginsspmrnccetrnsers i gntond totes 
double-mass ts indicated by two 
notches next to the concerned boll bore. 


important’ 

Flywheel bolts are component parts of a 
flywheel. 

ee ee 
Labriense weeds es been Ralely Giboll 
Always keep to tightening torque 

Excessively tightened flywheel bolts will 
Cause the special tool to break when re, 


moved tater. 
Tightening torque’. 


*  Reter to Specifications 
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© Replacing Pilot Bearing in Crankshaft 


Remove pilot bearing using Special Tools 
11 2 340 and 11 2016. 


installaton 
Insert and drive in new pilot bearing as tar 


8S Stop using Special Tools 11 2 350 and 
00 5 500. 


© Removing Rear End Cover 


Unscrew bolts and remove cover. 


installation 
LIN out radial ol! seal and drive in new seal 


using Special Tools 11 2 230 and 00 5 500 





instaliaton 
Replace gasket. 
Check dowel sleeves for correct fit. 


installahon 
Apply Special Too! 11 2 390 on crankshaft. 
Lubricate sealing lip of radial oll seal with 


oil. 
Install cover and tigmen bolts. 
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a €3 ey (4) (5) Remove main bearing caps (1... 5) 


© Removing Crankshatt 





Lif out crankshan 
Apply Special Too! 11 2 383 on crankshaft. 
Pull off sprocket using Special Tools 
11 2 000 and 11 2 004. 
installabon Note 
Check key for correct seating Bearing caps (1 3) are marked with die- 
Heat sprocket to max. 150° C with a hot air stamped numbers 
blower or on a hotplate Bearing caps (4 and 5) are not marked 
Important! 
Do not exceed this temperature because of 
the rubber coating. 
Unscrew inclined bolts and hexagon for oi! pe Nole 
pump. Bearing cap (5) can be recognized on the 


Openings for thrust washers of the thrust 
bearing 


Unscrew main bearing caps. 
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installabon instalahon 
install bearing shells (1) with a lubricating Insert thrust washers into grooves of 
groove in the crankcase bearing cap no 5 on both sides 


Install bearing shells (2) without a hubricat- 
Ing groove In the bearing caps. 


installabon 
Mount bearing caps (1. 5) In such @ man- 


ner that retaining grooves of the bearing 
shelis are all on one side 


Lubricate bearing shells with olf 
install crankshaft. 


insert thrust washers for the thrust bearing 





between the crankshaft and crankcase at A Dearing caps isety 

bearing no. 5 on both sides. 3 a 

Note the installed direction: 

lubricating groove taces crankshaft 

instailathon Main Bearing Cap Tigmtening Procedures 

Align thrust washers level to bearing sur- 

face of the bearing cap Always replace the main bearing cap 
shouldered bolts. 
Don't wash off bot coating 
Keep olf out of the tapped bores (danger of 
Cracking the crankcase)! 

installanon: Step 1 Tighten Doms to specified Nm* 


Turn back socket hexagons in bearing cap 
Step 2 Tighten bolts to specified torque 


using 
112.110 of 00 9 120. 





ces * Refer to Specifications 
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instatlabon: 
Move threaded support bush to correct 
position and tighten to specitied torque" 


© Replacing Main Rearing Shetis 


The crankshaft is marked with yellow, 
green or white paint depending on main 
bearing journal tolerances 


installabon 1 Bearing sheti with tubricating groove 
Install inclined bolts and hexagon bolts for (tor crankcase) 
oll pump. 


Tighten to specified torque" 2 Bearing shell without lubricating groove 


(tor Bearing caps) 


TaN 


GO 212 





3. Thrust washer for thrust bearing 
(in crankcase) 


4 Thrust washer for thrust bearing 
(in Dearing cap) 


Note 
Lubricating groove taces crankshatt 


installabon 
Bearing shell classification tor the crank- 
Case is no longer marked with paint dots. 





*  Reter to Specitications 





lnstatahon 

Bearing shell classification for bearing 
Caps is marked on the crankshaft with 
yellow, green or white paint. 


Imporiant' 

Check ground size’ of crankshatt 

1 paint stripe Size 1 (0.25 mm) 
2 paint stripes Size 2 (0 50 mm) 
3 paint stripes Size 3 (0.75 mm) 
Note: 


When installing exchange crankshatts, 
Classification does not apply for the alloca- 
tion of bearing shells in the crankcase. 
Only install yellow bearing shells in the 
crankcase. 


Check ground size of crankshatt! 


Note. 

Install bearing shells in bearing caps ac- 
cording to paint mark on the crankshatt 
(yellow, green or white). 


* Refer to Specifications 











Checking Axial Play: 


It permissible play” is exceeded, check 
crankshaft and thrust washers and replace 
if necessary 


Check bearing clearance. 
Only :arry out this step for control pur- 
poses 


install crankshaft. 

Place Type PG 1 Plastigage (Special Too! 
00 2 590) on crankshaft wiped clean of ol! 
and tighten bearing cap bons as specified, 
Tightening torque’. 

Don't turn the crankshatt. 


Remove bearing cap and read bearing play” 
by measuring width of the Mattened Plasti- 
929¢ with help of the supplied scale. 


Color Code’Shatt Diameter/Bearing Shett 
Thickness* Survey 


Triple Classification Color Codes: 
Ge = Yellow 
Gn = Green 
Ws = White 


1 = Crankshaft diameter 

2 = Bearing play 

3 = Bearing shell thickness 
4 = Journal diameter 


*  Reter to Specifications 


11 Engine M88-3 / $38 Z 


11 12 000 
101 
500 
595 
600 
607 
719 


729 
11 14 105 
110 
141 
605 
11 21 000 
501 
531 
571 
11 22 000 
541 
11 23 000 
010 
031 
11 24 521 
571 
11 25 000 
651 
11 31.000 
051 
061 
090 
11 34 004 
509 
550 
11 40 000 
11.41 000 
151 
1142021 
11 43 101 
11 51 000 
11 52.000 
020 
11 53 000 
000 
1162... 


M88-3 = 6 Cylinder M-Power Engine 
$38 Z = 6 Cylinder M-Power Engine 


Cylinder head cover — remove and install .............:ccccssessseeeeeeesseseseeeeneeeeessseesesneeeeeessaaeees 11- 801 
CE: RIG ERIE — FD a sisstcsin cic eseeaetinadis tecadismeananasianarsimenutanntscaiepencieianiennteisaanrete 11- 801 
Cylinder head — remove and install (engine reMOVED) ............ccccesseeeeeereesssseseseeeeeeeensnaeees 11- 802 
Valve guide — inspect for wear (Valve TEMOVED) ..........cccceseeeeeeetsseceseeeeeetteeeceseeseteneeeeesesenss 11- 804 
ALPE CILCO — FIT) CM TOIT Diss anit sia uatdia casa cecan onan dausuianiabiiauemscdduciauaiidsemcibipains 11- 804 
Valve seats and valves — machine (valveS reMOVED) ..........ccccccsssessseeeeeessesssssnsaeereteresesesees 11- 804 


Cylinder head sealing surface — grind (cylinder head disassembled) 
This job is not approved for these engines. 


Cylinder head — inspect for cracks in water test (cylinder head disassembled) .................. 11- 805 
Radial oil seal in distributor housing — replace 0.0... ceeeeeeeeeeeeeseaeeaeeeeeeeeeeeeaeees 11- 806 
Lower timing case cover — remove and install/S@al ...............sccsssssssrrrereressssesssrerersesessssees 11- 806 
Radial oil seal in lower timing case Cover — replace oo... cece cece seeeeeeeeeeeeeeaeees 11- 808 
FOCI COM. URINE LSU MONCH CHPMUI - sonspssepenensnssusccnsessnenvsnssassoundexnsqapisecdsysuseinetssransqnsesinnsenabanen 11- 808 
TRUST — FOINOTH GN NIG erin anuminaaNAIEIANONO 11- 809 
Crankshaft — replace (crankshaft reMOVed) ............:::cccsssssseseseecesesnseseseseeesssesseeeseeesesseseenees 11- 810 
Crankshaft main bearing shells — replace (engine disaSSeEMbled) .............sseeeseereerereeseees 11- 810 
PRO DOSrIy FY OTK — TODOS wiissscniicscnnencsmennnnnrianndisinis artemis 11- 811 
FES VRTENEN oT NR TUES WU WPNMMIN » S5b2 se ah dec stidatec Semaamamncc secon a vemeutcnten ndbanuntnitudvavs bwbiudacaddvanaveuttousoans 11- 812 
SORT COIN ENG RON IO n25 nna cinannnnscaieadmdadiscopaanbedsn isnaas badubsinsimAdalnaxmnpaaadaahanaanendateninsh 11- 812 
Vibration damper with hub — remove and install ...........ccccccccccccecsseesseeeeeeeeesessseseeeeeeeeeeseeees 11- 813 
WR TNT CIENT TRIOS is eects ectietatercrat ous meiea aA aa eae 11- 813 
MIELEC CINE TT LIEY "EE INOIES svc cn rcapannvane Gaa'sedushuyauusn olsahananennuyssecensp peiiuaisvaprencerepnensevELivanvone 11- 813 
Connecting rods — replace (pistONsS FEMOVE) ............::cseseeeeeeseesssseesesneeeceesssseseeeneeeeeessaeens 11- 814 
Conrod bearing shells — replace (disassemble Engine) 0.0.0.0... cccccceceeeeeesseesseeeeeeeensaaeees 11- 814 
Pistons — remove and install (ENGINE TEMOVET) ...........sscccccereersccsssseeeererrsesssaseeeseseorasesees 11- 815 
PREC CNP COE TN TIN — FIND is sss cavsesn cov ivecunpousnstdsansaccncuctudene sissnsuitaronséassnsiisvpeusuenes 11- 816 
Camshaft — remove and install (cylinder head removed) ............::cccsseceessesessscseseeeeeeeesssseees 11- 817 
TTS ON: EID sige ss entrant caohiae an spcatdssvnvacxdoacsanspnactinevivaainsdenacmniskenidivesenonuapeniiems 11- 820 
Timing chain sprocket set — replace (timing Chain reMOVE) ............ccesreecssssseeeeereesessaees 11- 821 
Timing chain tensioner piston — remove and install .............ccccccssccsseeeeeeessssseereeeeeeeetssessees 11- 822 
pele etc dead) GaanRpenntiepr beer epee tae tite f ae me Mn OnE NOP rer ech or tee POR Rt er end ee ReGen ewe BE er 11- 823 
ATED (m= eR PNCNG UN. OUI kv cirati os os winsincdo icc fienoeh doin rd eaasipnteecnmene aniinsd Cnet KaANL ERS Gu eNCRNNTORIGN IOS 11- 823 
Valves — remove and install (cylinder head reMoved) 0.0.0.0... eee cece ee eeeeeeeeeeeeeeeseeee 11- 824 
FICS We CN COCR TO — UI assis acse eis taba aed Ree nn 11- 825 
A PMN FTA EN REI cand nsisinnsinvaicien stabs becca car cmiainainaeenonecana ion anieemne Haale alent 11- 825 
RE COLI T NES: CITING Coo MID = FOCI 5 srcisnc padiense icoa exe Wen apteanieti aveaeveasunea ua uvanoumianvavecaaminteuanivas 11- 826 
PU THe Ce TRB = TEI aia vais bid ea aiccisxe iva pteaccancuseuspedsascdnuavdadsessvachesshnddeandstiasuasninansspssvandedss 11- 827 
CALC IC TAN INE dna sacnascapisnapansenscnmencienntanestansisnsnigussideenmsisenelstcsemmasnitis 11- 828 
VIO CULT — COTTICIV BAIN WHA so socsscss sicccsceecesecopaianesccevenss ioectans aedegeiaermtcnereetae 11- 828 
FONE NIV OUR UBNEND  viccsssii sits caccssassiicepsvocecucessssvesucessovavanaphapihedevduuddandpbaadausabwayaseusoeseded 11- 829 
EO Rem I accra usytidairlaae enicesiegn cnbeatigaainse sas whoa ipsa vis suspense oecaoT rape RMa ENE 11- 829 
SOMATIC CFMMTTTIOM EAE =~ NS TTIVAD SAIN PVR ss i esicsiss sis se cnccecntdy coven cigevvncvesovateatecesibuncwumeans 11- 829 
Coolant thermostat — remove and install (S38 B36) oo... eee seeeeeeeeeeenaaaees 11- 830 


Exhaust manifold — remove and install/Seal OF replace ..............ccssseceeeeeeeeeesssseeeeeeeeeeeeseeeeess 11- 831 





M88 3+ BMWMS/ 
S$38Z * BMWMS/ 





11-801 


™ 12000 REMOVING CYLINDER HEAD 
COVER 


Unscrew ignition lead pipe (1)° 
Disconpect hose (2) and pull out spark 
Plug connectors 





mee11073 


Unscrew cylinder head cover. 


instailahon 


Check gaskets, replacing if necessary. 


1112101 REPLACING CYLINDER 
HEAD GASKET 


Remove cylinder head - see 11 12 100. 
Clean sealing surfaces on cylinder 
head and crankcase thoroughly with a 
gasket remover** and hard wood 
scraper. 

Check levelness with a standard steei 
ruler. 


installation 

Only use original cylinder head gas- 
kets, in which the holes match those 
for the coolant system precisely. 


Stamped identification: 

Type Code Bore Dia. 
M635 CSI 35M 88.3 93.4 mm * 
M5 (3.677") 


* See Specifications 
** Source of Supply: HWB 


11-802 


113030 11.12$00 REMOVING AND INSTALLING 
CYLINDER HEAD 
- Engine Removed - 


Measuring Tappet Clearance: 
Measure lappet diameter with a micrometer 


Remove camshaf - see 11 31 000 

Pull out and place tappets in tray, Special 
Tool 11 3.030 

resialiahorr 

Remstall tappets in same position 





Miu tttio 


Unscrew pipe 


Unscrew bolts Set internal calipers to zero on the 


micrometer with the measured tappet 
diameter, 

Measure tappet bore diameter. 

Compare the measured tappet clearance 
with the specified clearance. 

Tappet Clearance | installed Clearane: 
0.025 to 0.066 mm (0.0010 to 0.0026). 





Unscrew timing case 





Ara wher ae sees Wote lehe Jy 


fe AP ess esp ess we e 


installanon 

Replace O-rings (2) in oil bore. 

Check O-rings (3), replacing if necessary. 
Coat sealing surfaces with Three Bond 
1207°*. 

Tighten bolts uniformly 

Tightening torque*. 





* See Specifications 
** Source of Supply: HWB 


11-803 


Unscrew bolts 


M86 11142 


Unscrew cylinder head bolts in order of 14 

through 1 and lift off cylinder head 

instataton 

Check O-ring, replacing if necessary 

Coat pipe with Three Bond 1207** 

Clean cavities in crankcase and cylinder 

head bolts 

Lubricate cylinder head bolts with oil 

Replace cylinder head gasket - see 

1112 101 

Check while mounting cylinder head 

-Pull out timing chain upward 

-Press in tensioning rail 

-Place timing chain on sprocket for 

reversing 

Tighten bolts in order of 1 through 14 in 

three steps 

Step 1 = 50 +'-2Nm (36 +/- 1.51. ibs) 

Step2= 80 +'-2Nm (58 +-15f ibs.) 
Wait 15 minutes 

Step3 = 100+/-2. Nm (72 +/- 1.5 f. Ibs.) 





Check and adjust engine idle speed - see 
13 00 054. 


** Source fo Supply: HWB 


1112607 MACHINING VALVE SEATS 
AND VALVES 
Valves Removed - 


1112595 CHECKING VALVE GUIDE 
FOR WEAR 
- Valve Removed - 


Replace valve, if edge thickness A* 1s less than 
the specified minemum 


To check wear, install a new valve that the end 
of the valve stem is flush with the valve guide 
Set up cial gage and measure tit clearance 
Max. permissible tit clearance” 





weserora 


Machine correction angles* to produce valve 
seat diameter V* and valve seat width B® after 
machining the valve seat angle* 

Grind in valves with grinding paste and check 
valves for leaks — 11 34 509. 





1112600 REAMING OUT VALVE GUIDE 
- Valve Removed — 


If there is excessive play between the valve —__—¥V 

guide and valve stem (see 11 12 595), ream out y, 

valve guide and install a repair valve with an B / yY 
A 


oversized* stem diameter "’S”, 

This also requires machining the valve seat, 
see 11 12 607. 

Press guide pad (1) on to valve seat and ream 
out valve guide starting from the combustion 
chamber end — turning down reamer once. 





* See Specifications * See Specifications 


11-805 


1112729 CHECKING CYLINDER HEAD 
1419112 FOR CRACKS IN WATER TEST 
- Cylinder Head Disassembied - 


Screw on Special Tools 11 1 111 using 
Special Tools 11 1 112. 





wie 


wee 1'o9os 


Screw on Special Tools 11 1 012. 
Wwtor2 Mount Special Tool 11 1 113. 
43. ahaa inere hecho papal 
(2 bar testing pressure 
Ssce eumenies cemnen'e salir ite Oil 
check for leaks. 


Note 
Water bath may be relaxed with a detergent 
if necessary. 





m6S8 11094 


M68 11195 
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1114105 REPLACING RADIAL OIL SEAL 
IN DISTRIBUTOR HOUSING 


Unscrew ignition lead tube 


Remove distrbutor cap (1) 

Unscrew distributor rotor (2) 

Unscrew adapter (3) 

Remove cover (4) 

Installation 

Check O-ring (5), replacing if necessary 
Tightening torque* 


Unscrew distributor housing. 
Installation 
Check O-ring, replacing if necessary. 


Lift out radial oi! seal, 

Drive in new radial oil seal with Special Tool 
00 5 550 

Lubricate sealing lip with oil. 


* See Specifications 


11-806 
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1114110 REMOVING AND INSTALLING/ 
SEALING LOWER TIMING CASE 
COVER 


Disconnect battery ground lead. 

Pull off plug (1) and lift out wires. 

Unscrew hose clamp (2). 

Unscrew nut (3) and remove aw cleaner with 
air flow sensor. 

Remove vibration damper with hub 11 23 000. 


Unscrew pipe. 
Remove water pump pulley 


Loosen and swing alternator aside. 
Loosen bolt (1). 

Unscrew bolt (2). 

Unscrew bolts (3) partially. 


Unscrew power steering pump and remove 
bolts (4). 

lastallation: 

Do not tension console when installing pump 
use spacer (5) underneath (see 32 41 131). 





11- 807 


Swing away and tle down console. 
Drain engine ol 

Unscrew o1! pan bolts 

Installation 

Add engine oil*** 


Unscrew bolts (6 and 7) 

Loosen remaining oi pan bolts 

Unscrew timing case cover bolts 
fastatiavon 

Mount TDC transmitter (8) and suspension 
eye (9) 

Check length of bolts 

Tighten first bolts (6) 


Pry o1! pan gasket off @f timing case cover 
carefully with a knife 

If o1f pan gasket is damaged, remove oi! pan 
and replace gasket — see 11 13 000 


*** See Service Information of Gr. 00 





“=wee ') O98 


wee i) an 
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Remove timing case cover 

instailation 

Break upper edges with a file 

Coat sealing surfaces with Three Bond Silicone 
1207°* 


installation 

Replace gaskets, coat with Three Bond Silicone 
1207** and cut off ends 

Coat mating surfaces with Three Bond Silicone 
1207°* 

Guide in cover uniformly 


** Source: HWB 





1114141 REPLACING RADIAL OIL SEAL 
IN TIMING CASE COVER 


Remove vibration damper with hub — 
11 23 000 
Lift out radial ov! seal with a screwdriver 


Lubricate sealing lip of radial o1! seal with ov! 
Press in radial oi seal with Special Tools 
11.1273 and 11 1272 








30 11 O27 


1114605 REPLACING RADIAL OIL SEAL 
IN CLUTCH END COVER 
— Transmission Removed - 


Remove flywheel 11 22 000 

Drain engine ou! 

Loosen oi! pan 

Pry off gasket carefully with a knife in area of 

end cover/oil pan jot 

Remove end cover 

Press radial o:! seal out of end cover 

Installation 

Replace gasket 

If of pan gasket was damaged, remove o! pan 
17 13 000. 

Coat end cover/oi! pan jount with a brush-on 

universal sealing compound / Three Bond 

Silicone 1207°* 

Use Special Tool 11 2 213 to avoid damaging 

the radial ov! seal 

Add engine o*** 


Press in radial oi! seal with Special Tools 

11 1 260 and 00 5 500 

Install new radial oi seal with about 1 to 2 mm 
(0.039 to 0.079") offset toward the inside in 
contradiction to the standard radial oi seal, 
which had been installed flush. 

Lubricate sealing lip with out 


** Source: HWE 
*** See Service Information of Gr. 00 
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1121000 REMOVING AND INSTALLING 
CRANKSHAFT 


Remove engne 11 00 050 

Furst unscrew rear and then front exhaust 
manifolds 

midaro 

Replace gaskets 

Tightening torque* 


Unscrew mght engine bracket and mount engine 
on Special Tool 00 1 490 with help of Special 
Too! 110 120 

instaliatron 

Tighteming torque* 


Remove clutch disc 21 21 000 

Remove cylinder head 11 12 100 

Remove timing chain 11 31 051 

Remove od pump 11 41 000 

Check axial play* before removing crankshaft 
Check/replace thrust bearing, if maximum 
permissible play is exceeded. 


Remove flywheel 11 22 000. 
Unscrew end cover. 

installation: 

Replace gasket. 

Use Special Tool 11 2 213 to avoid damaging 
radial oil seal. 

Cut off gasket on oi! pan sealing surface. 


* See Specifications 





MesTIO4 





Unscrew conrod bearing caps 

installation 

Replace conrod bearings and check conrod 
bearing play, see 11 24571 


Unscrew crankshaft bearing caps and lift out 
crankshaft 

Installation 

Bearing cap no. 1 is on sprocket end. 

Mount oil pump console together with thrust 
bearing cap (4). 

Install bearing shells and check bearing play. 
see 11 21531. 

lastaNation 

Check axial play with crankshaft installed — 
unscrew thrust bearing cap no. 4 again. 
Center thrust bearing by applying knocks on 
rear and front ends of cranksheft with a plastic 
hammer. 

Tighten thrust bearing cap as specified. 
Check axial play* 

if crankcase had to be replaced, clean oi! and 
water bores of passages again thoroughly to 
remove cast sand 


Check runout deviation: 

Insert bearing shells 1 and 7. 

Apply dial gauge on center bearing and measure 
runout® while turning crankshaft. 


* See Specifications 


» wee tio4s 











11 21501 REPLACING CRANKSHAFT 
~ Crankshaft Removed - 


Note 

A replacement crankshaft Is supplied 
complete with corresponding bearing 
shells for main and conrod bearings. 


Crankshaft identification: 


Engine __ Stroke 

M883 84 (3.307") M 
$3%z 84 (3.307") nM 
S 38 B 36 86 (3.386") 18] 


The crankshaft is surface treated and 
may only be reground In the factory. 
Reground crankshatts are marked with 
stripes of paint. 

Conrod Bearing Journal (A) 

(not applicable for S 38 B 36): 

1 paint stripe Size 1° 

2 paint stripes Size 2° 

Main Bearing Journal (B) (conrod and 
main bearings for S 38 B 36): 


1 paint stripe Size 1° 
2 paint stripes Size 2° 
3 paint stripes Size 3* 
Transferring Sprocket: 


Lift out woodrutt key (1). 


Pull off sprocket with Special Too! 
11 2000. 


installabon 
Heat sprocket to max. 200° C (390° F) 
for installation. 


Installing Pilot Bearing for Transmis- 
sion Main Shaft: 


installed Order: 

Bail bearing (1), cover (2), felt ring (3) 
and capsule (4). 

insert cover (2) with the embossment 
facing out. 





26 11 167 
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Fill bore In the crankshaft with approx. 
1 gram (0.035 oz.) of lubricating grease. 
Drive In pilot bearing with Special 
Tools 11 2 030 and 00 5 500. 


The crankshaft is marked with red or 
dive paint depending on the main 
bearing journal tolerances. 


1 = Bearing shell 1-2-3-5-6-7 
2 = Bearing shell 4 (pilot bearing) 


The color code mark is located on the 
side of a bearing shell. 


Check the ground size of main bearing 
journals! 


installing instructions: 

install only “red” bearing shells in the 
crankcase (regardiess of the old color 
code marks on the crankcase). 

install “red” or "biue” bearing shells in 
the bearing caps depending on the 
color code of the crankshaft bearing 
journals. 





install crankshaft. 

Piace Type PG-1 Piastigage on crank- 
shaft wiped clean of oll and tighten 
bearing caps with correct torque’. 

Do not turn the crankshaft. 


Source of Supply for Plastigage: 
CARTOOL 

Altred-Brenhm-Str. 5 

0-8070 ingoistadt 


Remove bearing caps. 

Read bearing play* by measuring the 
width of the flattened Plastigage with 
heip of the supplied scale. 

Correct the bearing play by Installing 
new bearing shells, bearing shells of a 
different machined size or with @ 
different color code. 


Survey of Color Code/Shaft Diameter’ 
Bearing Shell Thickness" 


Double Classification Color Codes: 
Rt = red 
Bi = blue 


Crankshaft diameter 
Bearing play 

Bearing shell thickness 
Console diameter 


e&wn- 


Replacing Conrod Bearing Shells: 

Red or blue conrod bearing shells are 
installed standard depending on the 
color code mark on the connecting rod 
for a pertinent ground size of the 
crankshaft. 


Install only yellow bearing shells of the 


pertinent ground size supplied with a 
replacement crankshaft. 


* See Specifications 





Place Type PG-1 Plastigage on conrod 
bearing journais wiped clean of oll in 
BOC position. 

Mount conrod caps with pair numbers 
and bearing shell grooves on the 
exhaust manifold side. 


Source of Supply for Piastigage: 
CARTOOL 


Alfred-Brehm-Str. 5 
D-8070 Ingolstadt 


Tighten bolts (use old conrod bolts). 
Do not turn the crankshatt. 
Remove conrod bearing caps. 


Conrod Bolt Tightening Torque: 
Step 1 10 Nm (7 ft. Ibs.) 
Step 2 30 Nm (22 ft. Ibs.) 
Step 3 60 + 2° torque angie 


Conrod bearing play = 0.024 to 0.064 
mm (0.0009 to 0.0025"). 


Installation: 
Use new conrod bolts for final installa- 
tion, 


Check conrod bearing play by measur- 
ing the width of the flattened Plasti- 
gage with heip of the supplied scale. 





26 11 167 
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11 21531 REPLACING CRANKSHAFT 
MAIN BEARING SHELLS 
~ Engine Disassembied - 


The crankshaft is marked with red or 
dive paint depending on the main 
bearing journal tolerances 


1 = Bearing shell 1-2-3-5-6-7 
2 = Bearing shell 4 (pilot bearing) 


The color code mark Is located on the 
side of a bearing sheil. 


Check the ground size of main bearing 
journals 


install bearing shells in the crankcase 
with the same color code mark as the 
dot of paint on the console. 

install both bearing shells according to 
the crankshaft color code mark, If the 
color code mark of the crankcase has 
been washed off. 


Install crankshaft. 

Place Type PG-1 Plastigage on crank- 
shaft wiped clean of oll and tighten 
bearing caps with correct torque’. 

Do not turn the crankshaft. 


Source of Supply for Piastigage: 
CARTOOL 

Alfred-Brenhm-Str. 5 

0-8070 ingolstadt 


* See Specifications 





Remove bearing caps. 

Read bearing play* by measuring the 
width of the flattened Plastigage with 
heip of the supplied scale. 

Correct the bearing play by Installing 
new bearing shells, bearing shells of a 
different machined size or with a 
different color code. 


Survey of Color Code/Shaft Diameter 
Bearing Shell Thickness’ 


Double Classification Color Codes: 
Rt = red 
BI = blue 


Crankshatt diameter 
Bearing play 

Bearing shell thickness 
Console diameter 


-wn— 


* See Specifications 
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Crankshaft Assembly 


woanoveaewnh — 


Fiywheel 

Conrod bearing cap 
Conrod bolt 

Main bearing shel! 
Main bearing cap 
Main bearing cap bolt 
Main bearing shel! 
Thrust bearing 
Piston 

Connecting rod 
Conrod bearing shel! 
Crankshaft 

Woodruff key 
Sprocket set 
Vibration damper hub 
Vibration damper 
Pulley 





1121571 REPLACING PILOT BEARING 
IN CRANKSHAFT 


Remove clutch disc 21 21 000 
Pull out ball bearing with Special Tool 11 2010 


Installed Order 

Ball bearing (1) 

Cover (2) 

Felt ring (3) 

Capsule (4) 

Install cover (2) with embossment facing out 


Pack bore in crankshaft with approx. 1 gram of 
lubricating grease 

Drive in pilot bearing with Special Tools 

11 2030 and 00 5 500 


270 11148 


“ee tior? 
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11-812 
Cast 


1122000 REMOVING AND INSTALLING 
FLYWHEEL 


Remove clutch 21 21 000 

Hold flywheel with Special Too! 11 2 160 
Unscrew bolts and take off flywheel 
mfatlatiwqrn 

Clean tapped bores 

install disc (1) 

Replace and install expanwvon bolts with 
Loctite No 270°° 

Tightening torque* 


Check axial runout” of fywheel 


Frection surface may be machined to minnmum 
thickness A* 

If machining the frectron surface reduces 
distance “h” to zero, flange surface (distance 
“h*') has to be machined 





* See Specifications 
** Source: HWB 








1122541 REPLACING STARTER GEAR 
RING 


Drill a 6 mm (0.236) dea. hole approx. 8 mm 
(0.315") deep below a tooth gap to make 
breaking the ring easrer 


Break gear ring at dolled port with a chisel 


Installation 

Heat new gear ring to 200 ... 230° C (395 to 
445° F), checking temperature with a 
thermochrome pencil 

Tooth bevel faces engine 

Install starter gear ring to fit smugly all around 
with a brass mandrel 





11- 813 


1123000 REMOVING AND INSTALLING 
VIBRATION DAMPER WITH 
HUB 


Remove racsator 17 11 000 
Remove tan 11 52 000 
Unscrew brace 


Hold flywheel with Special Too! 11 2 100 


Take off drive belts on alternator, power steer 
ing pump and. if applicable, compressor for au 
cond toner 

Unscrew nut (1) with Special Tool 11 2 180 
instatlavon 

Tightening torque 

Tighten drive belts and check tightness with 
Special Too! 115 020 


Pull off vibration damper with hub 
Installatvon: 

Check for correct installed position of key (2). 
Check seal, replacing if necessary 

If hub is worn, install seal approx. 1 to 2 mm 
{0.039 to 0.079"") deep. 


* See Specifications 


I ee 
om 









MMB 88 11039 


M86 11040 


1123010 REPLACING VIBRATION 
DAMPER 


Remove fan cow! 

Take off drive belts on alternator, power steer 
ing pump and, if applicable, compressor for air 
conditioner. 

Unscrew pulley and remove vibration damper 
installation 

— Dowel pin (1) to bore (2) 

— Bore (3) to bore (2) 


Vibration Damper Identification: 
Type Diaimm) BMW Number Color Code 


M88/3 245 1 305 802 white 
$382 245 1 309 236 blue 
Tightening torque* 


Tighten drive belts and check tightness with 
Special Tool 11 5 020 


1123031 REPLACING HUB OF VIBRATION 
OAMPER 


Remove vibration damper with hub 11 23 000 
Unscrew pulley and remove vibration damper 
installation 

Dowel pin (1) to bore (2) 
~ Bore (3) to bore (2) 
Tightening torque’. 


* See Specifications 
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1124521 REPLACING CONNECTING 
ROOS 
~ Pistons Removed - 

Note 


Only install connecting rods of same 
weight class (die-stamped in bearing caps) 
In one engine 


Consequently only sets of connecting rods 
are available trom Paris 


The piston pin must slide through the con- 
rod bush under light pressure. 

Install conrod bearing shells - see 

11 24 571. 





ey 
* 





14 


Lo 


\ a 


a 


' 





=»>— 


J 


ON 








} ! 
4/ 


MSS 11066 


of 


.— M68 11067 





REPLACING CONROD BEARING 
SHELLS 
~ Engine Disassembied - 


11 24 571 


Place conrod bearing shells in connecting 
rods and conrod bearing caps. 

Check the machined size (conrod bearing 
diameter). 


Place Plastigage (Type PG - 1) on conrod 

bearing journals wiped clean of ol! in BDC 
position. 

Mount conrod bearing caps — pair codes 

and grooves of bearing shells must be on 
the exhaust side. 


Source of Supply for Plastigage 
Cartool 

Altred-Brehm-Sir. 5 

D-8070 ingolstadt 


Tighten bolts (use old conrod bolts). 
Tightening torque’. 

Don't turn the crankshatt. 

Remove conrod bearing caps. 

Read the conrod bearing play* from the 
supplied scale by measuring the width of 
the flattened Plastigage. 


Use new bearing shells or shells of differ- 
ent machined size or with different color 
code to correct the bearing play. 

Use new conrod bolts for final installation 
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1125000 REMOVING AND INSTALLING 


PISTON 
~ Engine Removed — 


Remove cylinder head 11 12 100. 

Remove of pump 11 41 000 

Take off connecting rod bearing cap and press 
Out piston with connecting rod upwards 
installation 

Install connecting rod 11 24 571 


Remove circlp (1). 

Press out piston pin 

Installation 

Piston pins and pistons are matched and must 
not be mixed up. 


Installation 

Pairing codes and grooves of bearing shells are 
on exhaust side. 

install corclip (1) with gap facing down 


Only install a piston of same make and same 


weight class. 

Weight class is stamped with ‘'+" or “—" in 
piston crown. 

Identification: 

Engine —E* Ua. in mm 
M 88/3 10.5 93.4 

$382Z 98 93.4 


Check machined size (piston diameter)". 


* See Specifications 
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Measuring Piston Installed Clearance: 
Measure piston diameter* at measuring point 
“A” with a micrometer. 


Engine Make Measuring Point “A in mm 
M 88/3 Mahle 11 (0.433") 
$382 Mahle 6 (0.236") 


Set internal calipers to zero on micrometer with 
the measured piston diameter. 

Measure cylinder bore with internal calipers at 
bottom, center and top in forward and 
rotational directions. 

Compare measured piston installed clearance 
with specified piston installed clearance’. 

Max. permissible wear clearance". 


Bolt Special Tool 11 2 060 on connecting rod 
Lubricate piston and piston rings with oil. 

Offset piston ring end gaps by 120°. 

Compress piston rings with Special Tool 11 2 270 


Install piston that arrow faces timing chain. 
Turn pertinent connecting rod bearing journal 
to BDC to install piston. 


* See Specifications 
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1125651 REPLACING PISTON RINGS OF 
ONE PISTON 
~ Piston Removed - 


Remove piston rings with a piston ring 
compressing pliers. 


Note 

Ht might no be possibie to tind the identiti- 
Cation on used piston rings 

Lay piston rings aside in correct sequence 
and installed position 


installahon 
install piston rings with the word “TOP” 
facing the piston crown 


1 Plain compression ring 


2 Bevelied compression ring 
3. Ol scraper ring with rubber lined spring 


Measure side clearance’ 
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Measure end clearance’ 


wee i'osa 





* See Specitications- 


Vaive Timing 
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16 
17 
18 
19 


Camshaft 264° - M 68-3 

Camshaft 248°- S$ 38 Z 

Camshaft oll bore plug 

Circlip 

Cylindrical pin - ditferent for intake and 
exhaust sprockets. New unitorm pin for 
intake and exhaust Is retroactively inter- 
changeable 

Sprocket - intake “E™ 

Sprocket - exhaust “A” 

Lockplate 

Hex. head screw M6 x 16 

Adapter for distributor rotor 

intake valve - 37 mm dia. (larger stem 
diameter valves available for repairs) 
Exhaust valve - 32 mm dia. (larger stem 
diameter valves available tor repairs) 
Lower valve retainer 

Valve stem seal 

Valve spring - 42.5 mm long (double 
spring set can be installed retroactively 
with new spring retainers) 

Upper spring retainer 

Valve collets 

Plunger (larger plunger dia. tor S 38 Z) 
Shims from 3.00 to 4.25 mm 





1131000 REMOVING AND INSTALLING 
CAMSHAFT 


Remove cylinder head cover - see 

11 12 000. 

Remove tan cow! and tan - see 11 52 000 
Remove distributor cap (1) 

Unscrew distributor rotor (2) 

Unscrew adapter (3) 

Remove cover (4). 


Installabon 
Check O-ring (5), replacing If necessary 
Tightening torque*. 


Unscrew distributor housing and end 
cover 


instaliabon 
Check O-ring, replacing i! necessary 


Unscrew end cover 


Installapon. 
Replace gasket. 


important! 
Use new bolts coated with microencapsu- 
lated cement to prevent oil leakage 


Unscrew guide rail 


* See Specitications 


11-818 


insiallavon 


Center guide rail with a feeler gage blade 


Turn crankshaft with Special Too! 11 3.020 
to set cylinder 1 to TOC — cy! 6 overlaps 
ULdu fro 

Never crank the engine atter removing the 
termeng chaen 


Remove chain tenssoner — see 11 31 090 
Open lockplates and unscrew sprockets 


Mount Special Too! 11 3.010 on timing case. 


Turn shaft (6) up to the stop — camshaft is 
held down for removal of bearing caps. 
Unscrew camshaft bearing caps. 





Release arrest and relax the camshaft, 
Remove Special Too! 11 3010 

Mark camshafts "E’' / ‘A’ and remove. 
/astallauon 

Intake and exhaust camshafts are identical 
Used camshafts must be installed in the same 
poston 


installatron 

Turn crankshaft to TOC 

Install camshaft that one each groove faces up 
and in — TOC position 


Mount Special Too! 11 3.010 on timing case 
Hold camshaft in TOC position with Special 
Too! 11 3 020 and turn shaft (6) up to the 
stop — camshaft is held down for installation 
of bearing caps. 


Install camshaft bearing caps on timing case 
according to the lettering. 
Tightening torque*. 
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* See Specifications 
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Tighten the timing chain in opposite direction 
of engine rotation and place on the intake 
sprocket E"' first 

Install lockplate and tighten sprocket 
Tightening torque* 


installation 

Install exhaust sprocket A’ 

Insert adapter (7) 

Install lockplate and tighten sprocket 
Tightening torque* 


Install chain tensioner — see 11 31 090 

Crank engine once in direction of rotation 

and recheck the timing 

~ Crankshaft in TOC 

~ One each camshaft groove laces in 

~ One each camshaft groove faces cast boss 
on bearing cap 


Lock sprocket mounting bolts with the 
lock plates. 
Adjust valve clearance — see 11 34 004. 


* See Specifications 
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Cam distance “N"’*. 


* See Specifications 
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Tensioning ra: (upper) 
Bearing pin 
O-ring 
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1131051 REPLACING TIMING CHAIN 


Remove lower timing case cover 11 14 110 
Remove sprockets on camshafts, see 

1131 000 

Remove water pump 11 51 000. 


Unscrew bolts (1 and 2). 

Unscrew screw (2) and swing guide rail aside. 
Installavon 

Place timing chain on crankshaft sprocket and 
reversing wheel before swinging 4n the guide 
rail, 


Unscrew bolt (1) and take off guide rail. 
Remove timing chain. 

lastatlauon: 

Timing chain is prestretched. 

Use washers (3). 


1131... REMOVING AND INSTALLING 
UPPER TENSIONING RAIL 


Remove timing chain — see 11 31 051. 
Loosen bolt (1) and screw in Special Tools 
113.040, 11 3 062 and 11 3 042. 
Knock out shaft. 

installation: 

Check O-ring, replacing if necessary. 


1131061 REPLACING SPROCKET SET 
Timing Chain Removed 


Remove ov! pan 11 13 900 
Remove sprocket (1) on oi pump 
Take off charm 

Lift out woodruff key (2) 


Pull off sprocket with Special Tool 11 2 000 
[wh iatior 

Heat sprocket to max 200° C (390° F) for 

mstallaton 

Tighten of pump chain, see 11 41 000 
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; on shaft of chain guide wheel 
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installation 

Check needle sieeve in sprocket, replacing if 

necessary 

— Forward direction and pressing 
mn direction for needle sleeve 





wee riro 


instalation 

Replace O-ring (3) 

Drive in shaft (with bore facing up) partially 
Push on guide whéel sprocket 

Drive in shaft agairist stop 
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1131090 REMOVING ANDO INSTALLING 
PISTON FOR CHAIN 
TENSIONER 


Guide piston opening into tensioning rai. 
Piston is operated by engine o1! pressure. 


Unscrew plug (1) 
Take off damper housng (2) 


ingtellatron 

Replece seal (3) 

Tightening torque = 25 °° 3Nmi18° 2 
ft ibs) 





Unscrew connector (4) 

Cay fron’ 

Strong sprig pressure 

Remove spring and piton 

rma tallatror 

Replace sea! (5) 

Tightening torque for connector (4) 
40 ° INm (29° 2 ft ibs 


Tightening torque for cylinder (6) « 

50 - Nm (36 © 2 ft. Ibs) 

imitaaton 

Check length of spring 

Nomunal value: 159 » 0 5 mm (6.260 
0.020") 

Comecaily wound end of spring faces the 
commector 





Piston and cylinder are matched* with each 
other - marked 1 of 2 

Only wstall parts with same marks 

Install cylinder with groove facing back (as 
seen looking forward in car) and puton 
with groove faceng up 





* See Specifications 
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1134004 ADJUSTING VALVE Blow out the valve shim with compressed air. 


CLEARANCE 


Remove fan cow! and fan - see 1152 000 
Remove cylinder head cover — see 11 12 000 
Crank engine with Special Too! 11 3020 





ea | Measure valve clearance with cams facing up Measure thickness of removed valve shim 
113160 Compare measured valve clearance with the Install shum of required thickness with the 
‘ g ; specifred valve clearance” lettering fucing down 
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MBB li to4 MEH TI lon 
7 . 
Turn openings of tappets a3 shown in the 
pecture. if the measured valve clearance 15 
Mot within specified valve clearance 
tolerances 


1134509 CHECKING VALVES FOR LEAKS 
— Cylinder Head Removed 


Guide in Special Too! 11 3 150 for MBB. 3 
engines or 11 3.170 for S 38 engines in 
accordance with camshaft “A™ or “E™ and 
press tappets down Sperk plugs remain screwed in 

Fill. combustion chamber with gasoline outdoors 
or indoors with conformance of fire prevention 
regulations 

If gasoline runs past valve heeds, valves and 
valve seats must be inspected 

Remove valves — see 11 34 550 
Machine valve seets — see 11 12 607 





™ MBB 11000 





* See Specifications 
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1134550 REMOVING AND INSTALLING 
VALVES 
Cylinder Head Removed - 


Mount cylinder head on Special Too! 11 1065 
with Special Tool 11 1054 
Bolt down Special Tool 11 1 065 


and 111051 
Mount Special Too! 11 1 068 with Special 
Tools 11 1052 and 11 1 067 
Unscrew spark plugs 
feytallation 


Tightening torque* 


Place Special Toal 11 1053 (tray) in assembly 
fixture 


Compress valve springs and remove valve 
collets 


* See Specifications of Group 12 
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Remove upper spaing retainer and valve 
Springs 

Take tray out of assembly stand and pull out 
valve 

installation 

Lubracate valve guide and valve stem with ov! 
Doulse spring set can be installed retroactively 
together with the new spring reta:mers 


Pull off valve stem seal with Special Tool 
111250 


Check valve guide for wear — 1112 595 


Install valves and place Special Tool 11 1 053 
(tray) in fixture 

Use Special Tools 11 1 360 (sleeves) to avord 
damaging the valve stem seals 

Lubricate valve stem seals (2) with oi and 
install 

Source for Sleeves: 

Cartool 

Alfred- Brehm Str. 5 

0-8070 Ingolstadt 


Press on valve stem seal against stop with 
Special Tool 11 1 190. 

New, improved valve stem seals with grooves 
on the inside are pressed on by hand with 
Special Tool 11 1 200. 

Special Tool 11 1 200 has two diameters — for 
7 mm (0.276'') and 8 mm (0.315"") valve stem 
seals 
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1140000 CHECKING ENGINE OIL 
PRESSURE 
















Pull off plug (1) and lift out wires 

» Unscrew hose clamp (2) 

Unscrew nut (3) and remove air cleaner with 
ar flow sensor 


Pull off plug on pil pressure switch 
Unscrew oil pressure switch (6) 
lrsta ynhon 


Check seal (7), replacing if necessary 


4 
mes t'O7O 
Screw in Special Too! 11 4 060 
Connect 10 bar (142 psi) pressure tester of 
* BMW service test unit 


install manifold 
Checkio:! pressure’ * 





114060 
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* See Specifications 
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1141000 REMOVING AND INSTALLING 
OIL PUMP 


Pull out ov! dipstick 

Remove oil pan 11 13 000 

Unscrew nut (1) and take olf sprocket 
Unscrew bolts (2) 


installation 
Mount bracket without tension 


Installation 
Push on sprocket with od pump mounted 
Tightening torque* for nut 


installation 

Adjust chaw@ tightness with shims (4 and 5) that 
_ chain gives under light thumb pressure 

Shims (4) and (5) must have the same thickness, 


M86 11019 


* See Specifications 


The 8 bar (114 psi) pressure relief valve regulates 
oi pressure in front of the oil filter and prevents 
ou fitter leakage. 

Check seating of piston (8). 

Check length of spring (9) = 44 : 0.4mm 
(1.732 + 0.016") 


Testing and Servicing: 
Check movement of o1f pump by turning on 
the drive shaft 







mas tto24 
Disassemble on pump and clean ol filter Installation 
screen (5) Push in spring (9) and washer (10) with a wrench 
socket and install curchip (11) 
Mes 11025 


1141151 REPLACING OIL PUMP DRIVE 
CHAIN 


Check oi! bump for wear 
= scoring in body 

wear of rotors 
Remove oil pan 11 13 000 
Remove timing chain 11 31051 
Unscrew nut (1) aad remove sprocket. 
Installation 
Adjust chain tightness, see 11 41 000. 
Chains with green color code are longer than 
chains with red color code. 
Tightening torque* 


M88 11063 


Pressure relief valve is installed in main bore 
and regulates the engine oi! pressure*, see 

11 40 000 

Check movement of piston (6). 

Check length of spring (7) = 68 mm (2.677") 





* See Specifications * See Specifications 


11-827 


1142021 REPLACING FULL FLOW OIL 
FILTER 


Unscrew on drain plug (1) and drain ov! 
Unscrew bolt (2) 
Replace ov! tiiter (5) 


Check seals (3 and 4), replacing if necessary 
Mount ov! filter housing that arrow faces 
forward (FRONT) 

Tightening torque* 

Add engine oul* ** 





Filtered oi! 





, 
“8611027 





1 Feed front oi! pump 

2 Return to main oil bore 

3 Bypass valve — opening pressure 2.5 + 0.25 bar (35 + 3.5 psi) 

4 Return inhibiting valve — opening pressure 0.1 + 0.05 bar (1.4 + 0.7 psi) 
5 Thermostatic activator for switching oi! cooler 

6 Oil cooler 


* See Specifications 
*** See Service Information of Gr. 00 
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1143101 REPLACING GUIDE TUBE FOR 
OIL DIPSTICK 


1151000 REMOVING AND INSTALLING 
REPLACING WATER PUMP 


Unscrew bolt and drain coolant. 
Remove fan cow! and fan 11 52 000. 
Installation 

Add coolant***. 


Install guide tube with Loctite No. 270** and 
drive im against stop 





MSG 11138 


Pull off plug (1) and lift out wires. 

Unscrew hose clamp (2) 

Unscrew nut (3) and remove air cleaner with 
air flow sensor 


Take off drive belt and remove pulley. 

Pull off hoses (4 and 5). 

Installation: 

Tighten drive belt and check tightness with 
Special Too! 11 5 020. 


Unscrew suspension eye (6) and water pump. 
installation: 


Replace gasket. 





** Source: HWB *** See Service Information of Gr. 00 


11—830 


1153000 REMOVING AND INSTALLING 
OR REPLACING COOLANT 
THERMOSTAT 


Disconnect coolant hoses on thermo- 
Stat housing to the coolant pipe. 





Unscrew bolts. 
om \ Pt ae Lift off thermostat housing. 


,—~ 
= ' 
| 11 38 O42 
Pull thermostat out of the housing. 
installation 
Replace rubber seal on the coolant 
port 


Check Installed direction of the 
thermostat. 
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1162... REMOVING AND INSTALLING 
SEALING OR REPLACING 
BOTH EXHAUST MANI- 
FOLDS (S 38 B 36 Engine} 
~ Engine Removed - 


installation 
Replace gaskets. 


Unscrew air injection. 
Unscrew holder for heat shield. 





Unscrew and remove heat shield. 





Unscrew coolant pipes. 





11 38 O47 


Unscrew alr injection pipe. installahon 


Replace seals. 


Note 
Use Special! Tool 11 6 070. 





Important! - ——— 7 — J, xhaust 
Unscrew holder on exhaust manifold at “- . ie i tne aytadior bona ere ee 
cylinder no. 1. ee ee ee , 


Note 
Use Special Too! 11 6 070. 





11 38 053 
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2 : Lift both manifolds off of the staybolts. 


Installation 

The graphite surface of gaskets faces 
the cylinder head. 

Use new self-locking nuts. 
Tightening torque = 10 + 1 Nm 

(7.2 + 0.7 ft. Ibs.). 





33 10 Final Drive E32 / E34 





Oil grade, refer to Operating Fluids 


























Oil fill quantity for transmission type M (188) a) approx. ltr. 1.7 
Oil fill quantity for transmission type G b) approx. ltr. 1.9 
a) side cover with 6 screws 
b) side cover with 8 screws 
TD Final Drive , E34, E32 BMW AG - TIS 14.09.2006 15:49 
Issue status (02/2004) Valid only until next CD is issued Copyright Page -1- 


33 12 Crown wheel with pinion and bearing (Type K, M, G) 


























Type G (Side cover with 8 bolts): 
min. 

















Type Thread Tightening specification Measure 
1AZ Crown wheel on final drive housing | All M10 
Always replace screws, ensuring 
screws are free of oil and grease, 
then secure screws with Loctite 270 
Jointing torque 90+3 
Nm 
Torque angle 40+3° 
All Mi2x 1.5 
Jointing torque 100 + 10 
Nm 
Torque angle 50+5° 
All M14 x 1.5 
Jointing torque 100 + 10 
Nm 
Torque angle 30+4° 
2AZ Input flange to drive pinion 
Type K (Side cover with 4 bolts); M20 175 Nm 
min. 
Type M (Side cover with 6 bolts); M20 185 Nm 
min. 
M22 210 Nm 








AZD Crown wheel with pinion and bearing (Type K, M, G) 


Issue status (02/2004) Valid only until next CD is issued 


BMW AG - TIS 
Copyright 


14.09.2006 15:53 
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33 00 Final Drive, general 





thread 


tightening specification 





Designations 





Type K = Side cover with 4 screws 





Type M = Side cover with 6 screws 





Type G = Side cover with 8 screws 





168 / 168 / 215 / 220 compact = 
without side cover 


























AZD Final Drive, general 
Issue status (02/2004) Valid only until next CD is issued 
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33 21 Output Shaft 















































Type Thread Tightening specification Measure 
1AZ Output shaft to final drive unit and 
drive flange 
Fillister head bolt All M10 83 Nm 
with locking teeth All M10 Replace bolts and 96 Nm 
washers 

All M12 110 Nm 
Torx bolt All M10 83 Nm 
with ribbed teeth All M10 100 Nm 
Color: BLACK 

All Ms 64 Nm 
with ribbed teeth All M10 Replace screws 80 Nm 
Color: SILVER 

All Mg 52 Nm 
with ribbed teeth All M12 135 Nm 














AZD Output Shaft 


Issue status (02/2004) Valid only until next CD is issued 
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33 11 Rear Differential Case with Cover 

































































Type Thread Tightening specification Measure 
1AZ Case Covers All M10 8.8 45 Nm 
All M10 10.9 90 Nm 
E60 / E65 / M10x75 110 Nm 
E66 10.9 
E63 / E64 M10x75 90 Nm 
10.9 
E60 / E63 / M10x25 90 Nm 
E64 / E65 / 10.9 
E66 
E85 M10 8.8 55 Nm 
E83 M10 10.9 55 Nm 
2AZ Side bearing cap (insert into through Type M, G M8 22 Nm 
bore-holes only new coated screws 
or screws with Loctite 270) 
Differential designations 
Type K M8 Jointing torque 10+2 
Nm 
Torque angle 40+5° 
3AZ Oil fill and drain plug All 65 Nm 
with sealing ring 
4AZ Drive flange, right E34 / Four M10 59 Nm 
Wheel Drive 
5AZ Drive flange, left E34 / Four M14 x 1.5 Jointing torque 90 Nm 
(always replace screws) Wheel Drive 
Torque angle 100 +4° 
6AZ Oil cooler connection to rear E31 35 Nm 
differential 
7AZ Union nuts pipe oil cooler E31 17 Nm 
8AZ Vibration damper on bracket All 77 Nm 
9AZ Oil filler and drain plugs with O-ring | All 60 Nm 














AZD Rear Differential Case with Cover 
Issue status (02/2004) Valid only until next CD is issued 


BMW AG - TIS 
Copyright 
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33 12... Basic rules for setting contact pattern - Gleason gears 





26 33 030 


A Correct tooth pattern without load 
A1_ Under load, the contact pattern moves slightly outwards. 


Moving the ring gear will mainly change the backlash, but will also displace the contact pattern in longitudinal 
direction of the teeth. Moving the drive pinion will displace the contact pattern in favor of tooth height, but the 
backlash will be altered just very slightly. 


Here are the four basically incorrect contact patterns, which usually occur in combination. Knowing these patterns 
will facilitate making adjustments. 


1. High, narrow contact pattern (tip contact) on ring gear. 
Move drive pinion toward ring gear shaft and perhaps correct backlash by backing ring gear off of drive pinion. 
2. Deep, narrow contact pattern (root contact) on ring gear. 
Move drive pinion away from ring gear shaft and perhaps correct backlash by moving in ring gear. 
3. Short contact pattern on small tooth end (toe contact) of ring gear. 
Move ring gear away from drive pinion. Maybe move pinion closer to ring gear shaft. 
4. Short contact pattern on large tooth end (heel contact) of ring gear. 


Move ring gear toward drive pinion. Perhaps back drive pinion away from ring gear shaft. 





RA Basic rules for setting contact pattern - Gleason gears BMW AG - TIS 15.08.2006 16:37 
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33 14593 Dismantling and assembling limited slip 
differential (Type K) - final drive removed - 


Removing limited-slip differential, 
refer to 33 14 520 


Unscrew case cover mounting bolts. 
Take off case cover. 





3033 131 


Carefully allow the components to slide out of the housing. 





3033132 





30 33 133 

















) Housing cover 6) Inner disc 
2) Plate spring 7) Compression ring 
3) Thrust washer 8) Differential side gear 
4) Plate spring 9) Final drive gears with differential shafts 
5) Outer disc 10) Final drive housing 
RA Dismantling and assembling limited slip differential (Type K) - final drive remo BMW AG - TIS 14.09.2006 15:40 


Issue status (02/2004) Valid only until next CD is issued Copyright Page -1- 


Check all parts for wear, 
e.g. molybdenum coating, gears. 


Installation: 


Lubricate all parts with approved final drive oil before 
assembling. 


Install following parts in correct installed order to measure the 
preload: 

Outer plates (5), inner plates (6), thrust rings (7), differential side 
gears (8) and differential gears with differential shafts (9). 
Measure dimension A from edge of housing to outer disc, e.g. A 
= 10.8 mm. 





30 33134 


Measure dimension B on cover, e.g. B = 6.8 mm. 





Place both diaphragm spring curved surfaces together. 
Measure dimension C on the plate springs, e.g. C = 3.6 mm. 











RA Dismantling and assembling limited slip differential (Type K) - final drive remo BMW AG - TIS 14.09.2006 15:40 
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To ensure that the plate springs are not block-preloaded, 
installation clearance of 0.1 ... 0.4 mm is required. 


Example: 

B (cover) 6.8 mm 

C (plate spring) 3.6 mm 

A (housing) 10.8 mm 

Sum total of B+ C 10.4 mm 
Installation clearance D 0.4 mm 


Correct any deviation in installed clearance D by installing outer 
plates of correct thickness. 





Remove all parts from case and insert with the additional parts, 
diaphragm springs (2) and thrust washers (3). Mount case cover 
(1) and press on firmly, but do not bolt. 


The preload of small diaphragm springs (2) should produce an 
uniform gap all around (check with feeler gage blade). 


If there is no clearance between cover and case, check 
diaphragm springs (2) and thrust washers (3). 








3033 138 


3 Installation: 


9 Diaphragm spring (2) with inside curved surface facing 
differential shaft (up). 


Insert thrust washer (3) with oil pockets facing up to 
differential shaft. 





30 33139 
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7 6 Installation: 


Insert diaphragm spring (4) with inside curved surface facing 
differential shaft and outer plate (5) with four tabs. Insert 
moybdenum coated inner plate (6) and thrust ring (7). 






3033140 


| Installation: 


Install differential side gear (8) by turning into guides or 
splines of inner plate. 


Install differential gears with shafts (9) and a second differential 
side gear (8). 


3033141 





Installation: 


Install thrust ring (7), molybdenum coated inner plate (6) and 
outer plate (5). 


Insert diaphragm spring (4) with inside curved surface facing 
differential shaft (down). 


30 33 142 


Installation: 
Install diaphragm spring (2) with inside curved surface facing 
up and thrust washer (3) with oil pockets facing up in case 
cover, using grease. 
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Installation: 


Mount case cover with washers (being careful that washers 
do not slide out). 


Install bolts with Loctite No. 270 and tighten cover uniformly. 
Tightening torque, refer to Technical Data 





30 33 144 


Check slip torque of limited slip differential, refer to Technical 
Data, 


with one secured rear wheel and one driven rear wheel. 


Make up tool locally for this purpose by, for example, welding a 
nut on a drive flange which is no longer required. 
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33 14593 Dismantling and reassembling limited slip 
differential (Type M) - rear axle removed - 


Removing limited-slip differential, 


refer to Replacing complete limited-slip differential 
33 14 520 


Unscrew case cover mounting bolts. 
Take off case cover. 





Carefully allow components to slide out of housing. 





2033092 


Installation: 
Check all parts for wear, e.g. molybdenum coating, gear and 
spline teeth. 

Installation: 


Lubricating all parts before assembly with approved grade of 
final drive oil. 
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2033093 


1 Housing cover 7 Outer disc 

2 _ Thrust washer 8 Inner disc 

3 Plate spring 9 Compression ring 

4 Lug disc 10 Differential side gear 

5 Spacer 11 Differential gears with differential shafts 
6 Plate spring 12 Differential housing 











Install following parts in correct installed order to measure the 
preload: 


Spacer disc (5), outer discs (7), inner discs (8), compression 
rings (9), rear axle shaft gears (10) and differential bevel gears 
and differential shafts (11). 


Measure dimension A from edge of housing to outer disc, e.g. A 
= 19.5 mm. 


2033094 


Measure dimension B on cover, e.g. B = 14.4 mm. 





_.2033 095 
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Place both diaphragm spring curved surfaces together. 
Measure dimension C on the plate springs, e.g. C = 4.8 mm. 
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To ensure that the plate springs are not block-preloaded, 
installation clearance of 0.1 ... 0.4 mm is required. 




















B (cover) 14.4 mn 
C (plate spring) 4.8mm 
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20 33098 





2033 101 





A (housing) 19.2 mn 





Total of B+ C 19.2 mn 





Installation clearance D 0.3 mm 











Correct any deviation in installed clearance D by installing 
outer plates of correct thickness. 


Remove all parts from the housing and install with additional 
parts: thrust washers (2), plate springs (3) and lug discs (4). 
Mount case cover (12) and press on firmly, but do not bolt. 

The preload on the small plate spring (3) should create an even 
gap all round (check with feeler gauge). 

If there is no gap between cover and housing, check plate 
springs (3), thrust washers (2) and lug discs (4). 


Installation: 


Thrust washer (2), with oil pockets facing the housing 
(downwards). 


Diaphragm spring (3) with inside curved surface facing differential 
shaft (up). 


The smooth side of the lug disc (4) faces the plate spring 
(downwards), the lug engages in the guide in the housing. 


Install spacer disc (5), plate spring (6) with internal bulge facing 
differential shaft, outer disc (7) with the 4 lugs, then insert 
molybdenum-coated inner disc (8). 


Install compression ring (9) and differential side gear (10) by 
twisting into the guide and/or spline of the inner disc. 
Installing differential gears with shafts (11), second differential 
side gear (10) and compression ring (9). 
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Installing molyodenum-coated inner disc (8) and outer disc (7). 


Insert diaphragm spring (6) with inside curved surface facing 
differential shaft (down). 





20 33 102 





ane = Install thrust washer (2) with oil packet facing cover, plate spring 
(3) with inner bulge facing outwards and lug disc (4) with smooth 
side facing plate spring and lug in groove of housing cover with 
grease in housing cover. 





2033103 


Fit housing cover with washers (do not allow lug disc to slide out 
of groove). 


Install screws with Loctite No. 270 and tighten down cover 
evenly. 


Installation: 
For tightening torque, refer to Technical Data 





Check slip torque, refer to Technical Data 


of limited slip differential at (a) stationary and (b) driven 
differential side gear. 


Make up tool locally for this purpose by, for example, welding a 
nut on a drive flange which is no longer required. 





§ 2033105 
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3311... Final drive E 32/E 34 (Type M) 


Note: 
Replacement/repair 


Unscrew front transmission suspension carrier plate. 


Installation: 
Mount carrier plate again after repairing. 
Tightening Torque, 
refer to Technical Data 33 17 5AZ. 


Bracket for rear transmission suspension is mounted in the 
transmission cover with both long bolts. 
Installation: 

Secure bracket to cover. 

Tightening Torque, 

refer to Technical Data 33 17 5AZ. 


Locate final drive in assembly frame with special tool 
33 1 010/030 (locating bracket). 





34 33 050 
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33 


Final drive: Assignment to model series 










































































Model Engine/displacement Final Remark 

series drive 

E36 M41, M42, M43, M44, M50 B20, M52 168N 

B20, CNG (gas) 

E36/7 M43 B18/B19, M44 B19, M52 B20 168N From 1.04.98 these cars with sports 
suspension are equipped with the 
188N final drive with Torsen 
differential lock 

E36 M50 B25, M51, M52 B23/B28 188N 

S50 210 with differential lock 

E36/7 M52 B25/B28, M54 188N 

E36/7 S54 188 with differential lock 

E38 M52, M51, M62 B35 188K 

M62 B40, M57, M67, M73 220K 
E39 M52, M57 B25, M62 B35 188K 
S62 215 with differential lock 
M57 B30, M62 B40 220K 
E46 M43, M52 B20, M54 B22 A 168K 
M52 B23/B28, M54 B22/B30, M47, M57 188K 
B25 
S54 210 with variable M differential lock 
M57 B30 215K 

E46/16 M54, M57 188K 

E52 S62 220K 

E53 M54, M57, M62 188K 





N => normal drive 


K => compact drive 
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33 14... Limited-slip differential 25% locking value 


The limited-slip differential is designated on the housing or 
on the type plate with an "S". 


A limited-slip differential has the following advantages: 


a) Wheel slip when leaving the ground while driving over 
uneven ground is prevented. 


b) With varying levels of traction / grip, wheel slip is prevented 
when setting off. 


c) When cornering at high speed, the nearside wheel does not 
spin. 

d) The wheels do not spin on wet surfaces and at high 
roadspeeds. 


e) The risk of slipping at high speed on variable road surfaces 
is reduced substantially. 





Function check while installed: 
a) Flat workshop floor. 
b) Drive left wheel of vehicle onto special tool 33 1 450. 
) Fully release handbrake. 
d) Engage 1st gear and run engine up to speed. 
) 


The limited-slip differential is functioning correctly if the 
vehicle can be driven off the special tool 33 1 450. 








Caution! 
Slowly drive out of the fixture. 
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33 12 526 Replacing bearing for drive pinion 
(Type K) - final drive removed - 


Remove final drive, 
refer to 33 10 010. 


Secure final drive to special tool 33 1 010. 
Drain off fluid. 
Take off case cover. 


Installation: 
Replace seal. Tightening Torque, 
refer to Technical Data 33 11 1AZ. 
Topping up oil. Oil fill quantity, 
refer to Technical Data. 
Oil grades, 
refer to BMW Service Operating Fluids. 


Press off drive flange with pry bar. 


Installation: 
Before fitting the drive flange, the round wire circlip (1) must 
be placed in the groove of the differential housing in sucha 
way that both ends of the round wire circlip are recessed. 
This prevents lateral bending of the ring. 


Press in drive flange by hand and turn slightly until wire snap ring 
( » is heard to engage. 
4 


Replace stretched snap rings. 


ee 
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Punch mark both bearing caps. 


Unfasten screws on both bearing covers and remove bearing 
covers (turn if necessary, because the sealing ring grips firmly - 
suction). 


Caution! 
Do not mix up bearing caps and spacers. 


Secure spacers on bearing cap with a piece of wire, if necessary. 


Installation: 
Tightening Torque, 
refer to Technical Data 33 11 2AZ. 


With shims (1), the axial preload of the differential bearing (4000 
N) and the torsional face runout of the crown and bevel gear is 
set. 


(2) = O-ring 





3033010 


Remove complete differential case. 


Caution! 
Do not bend the pulse generator wheel. 





Remove lockplate. 
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Brace input flange with special tool 23 0 020 and unfasten 
collar nut. 


Remove input flange with special tool 33 1 150. 
The specified friction torque level is indicated for the new bearing, 


refer to Technical Data. 


The friction torque of the old bearings no longer needs to be 
measured. 





Press out drive pinion. 


Caution! 
Be careful not to damage threads. 





Extract front outer bearing race with special tool 33 1 350. 
(1) = Spreader 

(2) = Outer bearing race front 

(3) = Puller bell housing 

(4) = Pressure bolt 
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Remove rear outer bearing race with special tool 33 1 351 
/ 356 / 362/ 363. 


Caution! 
The shim (X) is located below the rear outer bearing race. 


This is needed again to adjust the block dimension. 
Measure and note down thickness of shim (X) e.g. X = 4.10 mm. 


Install old shim (X) in front of rear outer bearing race. 


Draw in new outer bearing races with special tool 33 1 373 
/ 365 / 362 / 363 / 354. 





| Pull bevel gear roller bearings off drive pinion with special tool 
33 1 300. 





33 1300 


30 33 16 


Press new taper roller bearing onto drive pinion using special tool 
33 1 020. 


Caution! 
Always only use same make bearings for both. 
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To determine the correct shim (X), the drive pinion is installed 
with new taper roller bearings and no clamping bush. 





Install drive pinion in the rear bearing outer race. 


Draw front taper roller bearing onto drive pinion with special tool 
23 1 300 in conjunction with a spacer bush. 


Mount input flange. 


By carefully tightening down the collar nut, adjust friction torque 
of input taper roller bearing to 250 Ncm. 







23 0020 


Caution! 


When tightening down, keep checking friction torque with 
special tool 00 2 000 at regular intervals. 


002000 


t 3033013 
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Install special tool 33 1 481 in housing. 





331482 
3033036 


Example: 





a > 
o XK 
— J 


S 
SY 
Ss 
S 


28 33 020 


C = 9.02 mm (basic adjustment dimension for all Type K final drives) 
B = 7.00 mm (special tool 33 1 482) 

- /+@ = number from taper e.g. +e 10 

Y = measured distance e.g. 1.92 mm 

X = old shim e.g. 4.10 mm 

A = Thickness of correct shim 

Determination of correct shim: 

C nominal = C + e = 9.02 mm + 0.10 mm = 9.12 mm 

C actual = B + Y = 7.00 mm + 1.92 mm = 8.92 mm 

D (difference) = C nominal - C actual = 9.02 mm - 8.92 mm = +0.20 mm 
A=X-D=4.10 mm - (+0.20 mm) = 3.90 mm 

The correct thickness for the shim is 3.90 mm. 

Caution! 

If the difference (D) is positive, the old shim was this much too thick. 


Secure dial gauge in special tool 33 1 481. 


Fit special tool 33 1 481 with dial gauge on special tool 
33 1 482 and set dial gauge preload to zero. 


Fitting special tool 33 1 482 to drive pinion. 


Read value (Y) and note down e.g. Y = 1.92 mm. 
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If the difference (D) is negative, the old shim was this much too thin. 


The permitted tolerance for the shim (A) is derived from the available shim gauges which range from 
0.01 ...0.03 mm. 


After determining the shim thickness (x), remove drive pinion. 


Caution! 


Note make of bearings - this is required to determine the 
friction torque. 





Remove rear outer bearing race and install with a shim (x) of the 
appropriate thickness. 


; 
331 EAR Ema 1354 


0 elle tanita i 30 33029 





Install drive pinion with a new clamping sleeve (2). 





. Ay: 
ol ar a 
eS ee io iui. 130 33 038 


Immerse shaft seal in final drive oil and drive in flush with special 
tool 33 1 430 in conjunction with special tool 00 5 500. 
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Press-fit input flange to the input shaft using special tool 

23 1 300 but do not tighten down. 

The axial preload force of drive pinion bearings (5000 N) can be 
determined with help of the friction torque. 


Gradually tighten down input flange with collar nut, measuring 
friction torque at regular intervals. 





23 0020 







Measure friction torque with special tool 00 2 000 and suitable 
socket adapter. 


refer to Technical Data. 





Caution! 
The relation between friction torque and preload force differs 
depending on the make of bearings. 


Refer to pinion bearing table for specified friction torque, refer to 
Technical Data, and add 20 Nem for the new shaft seal. 


3033013 


Install final drive, install side cover after marking with the 
appropriate washers (1) and install new O-rings (2). Tighten 
screws down evenly. Tightening Torque, 


refer to Technical Data 33 11 2AZ. 


30 33 048 
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Backlash/Tooth Contact Pattern Adjustment 


Secure special tool 00 2 500 (dial gauge holder) and measure 
torsional face runout, 


refer to Technical Data. 


Caution! 


The tooth contact pattern is always most important for a 
perfectly adjusted pinion/crown wheel. 


To check the tooth contact pattern, coat the crown wheel teeth 
with printer's ink, turn in both directions several times and stop 
crown wheel suddenly with a piece of hard wood. 








Correction to torsional face runout and contact pattern is 
performed by altering the thicknesses of both shims (1). 


1 If backlash is too great, install a thinner shim on the crown wheel 
end. 


If backlash is too small, use a thicker shim on the crown wheel 
end. 


Axial displacement of the crown wheel of 0.01 mm signifies a 
change in tooth flank clearance of 0.0076 mm. 


Caution! 
The total of both shim thicknesses must not be altered. 





30 33052 


If a thicker or thinner shim to those fitted is required to adjust the 
contact pattern, the overall thickness must be re-established with 
a second shim. Failure to do this would alter the friction torque of 
the bearing. 

Determining friction torque of differential bearings, refer to 
Replacing differential bearings, 


refer to 33 11 731. 


Tooth contact pattern adjustment, 


refer to 33 12 ... Basic rules for tooth contact pattern 
adjustment. 
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Extract old shaft seal with special tool 00 5 010 in conjunction 
with pressure piece. 








Dip new shaft seals in final drive gear lube. 


Drive in shaft seals with special tool 33 3 460 (impact bush) in 
conjunction with special tool 00 5 500 up to stop. 


Replace drive flange if the bearing surface is seriously scored. 











Installation: 
Drive in new retaining plate with special tool 33 4 050 and 
00 5500 special tool 00 5 500 (handle). 
3033 159 
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lz 220 Replacing bearing for input bevel gear 
(Type M) - final drive removed - 


Removing final drive, included in MF (microfiche) Repair 
Instructions, model-dependent, from '85, 


refer to 33 10 010. 


Secure final drive to special tool 33 1 010. 
Drain off fluid. Take off case cover. 


Installation: 
Replace seal. 
Tightening Torque, 
refer to Technical Data 33 11 1AZ. 
Topping up oil, 
Oil quantity, 
refer to Technical Data. 
Oil grades, 
refer to Operating Fluids specifications. 


Press off drive flange with pry bar. 


Installation: 


Before fitting the drive flange, the round wire circlip (1) must 
be placed in the groove of the differential housing in sucha 
way that both ends of the round wire circlip are recessed. 


This prevents lateral bending of the ring. 


Press in drive flange by hand and turn slightly until wire snap ring 
is heard to engage. 


Replace stretched snap rings. 
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Punch mark both bearing caps. 
Unfasten screws on both bearing covers and remove bearing 
covers (turn if necessary, because the sealing ring grips firmly - 
suction). 
Caution! 

Do not mix up bearing caps and spacers. 


Secure spacers on bearing cap with a piece of wire, if necessary. 


Installation: 
Tightening Torque, 
refer to Technical Data 33 11 2AZ. 





Shims (1) are used to adjust axial preload force of final drive 
mounting (4000 N) and torsional face runout of crown wheel and 
bevel gear. 


(2) O-ring 





Remove complete differential case. 


Caution! 
Do not bend the pulse generator wheel. 





Lift out lockplate (1). 


20 33 073 
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Brace input flange with special tool 23 0 020 and unfasten 
collar nut. 





Remove input flange with special tool 33 1 150. 

The specified friction torque level is indicated for the new 
bearings, 

refer to Technical Data. 






The friction torque of the old bearings no longer needs to be 


331150 measured. 


20 33 014 


Press out drive pinion. 


Caution! 
Be careful not to damage threads. 


Extract front outer bearing race with special tool 33 1 350. 
(1) Spreader 

(2) Front bearing outer race 

(3) Puller bell housing 

(4) Pressure bolt 
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Remove rear outer bearing race with special tool 33 1 360 
/ 361 / 362 / 363 / 356. 


Caution! 
Shim (X) is located underneath the rear bearing outer race. 


This is needed again to adjust the block dimension. 





Install old shim (X) in front of the rear bearing outer race. 


Draw in outer bearing races with special tool 33 1 360 / 362 
/ 363 / 365 / 354 / 373. 





3313625" 






| 
331373 33 1 3 
(28 33 0% 
| Pull bevel gear roller bearings off drive pinion with special tool 
33 1 300. 
Caution! 
Do not damage taper: Insert aluminium jaws or wooden 
blocks. 
33 1300 
; 3033 316 


Press-fit new taper roller bearing to the drive pinion with special 
tool 33 1 020 (sleeve). 


Caution! 
Always only use same make bearings for both. 





28 33 015 
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Install the drive pinion with new tapered roller bearings, but 
without a clamping sleeve, to determine the correct thickness of 
shim (X). 


Install drive pinion in the rear bearing outer race. 


Pull front taper roller bearing onto the drive pinion with special 
tool 23 1 300 in conjunction with a spacer bush. 


Mount input flange. 


By carefully tightening down the collar nut, adjust friction torque 
of input taper roller bearing to 250 Ncm. 


23 0020 


Caution! 


When tightening down, keep checking friction torque with 
special tool 00 2 000 at regular intervals. 
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Block Distance of Drive Pinion 
Secure dial gauge in special tool 33 1 461. 


Fit special tool 33 1 461 with dial gauge on special tool 
33 1 462 and set dial gauge preload to zero. 





Fit special tool 33 1 462 to drive pinion. 
Install special tool 33 1 461 in housing. 
Determine value Y: 

Basic distance C = 11.50 mm 

Gage thickness B = 9.50 mm 
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Example I: 











C 11.50 mm 
e+ 0.10 mm 
C nominal 11.60 mm 





















































Y measured on dial gage 1.90 mm 

+ gage thickness B 9.50 mm 

C actual 11.40 mm 
C nominal 11.60 mm 
C actual - 11.40 mm 
a 0.20 mm 
Master disc A 4.10 mm 
-a 0.20 mm 
Thickness of shim (X) 3.90 mm 














If C nominal is greater than C actual, "a" is subtracted from 
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thickness of shim (X). 













































































Example II: 

C 11.50 mm 

e - 0.10 mm 

C nominal 11.40 mm 

Y measured on dial gage 2.20 mm 

+ master disc thickness 9.50 mm 

C actual 11.70 mm 

C nominal 11.70 mm 

C actual - 11.50 mm 

a 0.20 mm 

Master disc A 3.90 mm 

-a 0.20 mm 

Thickness of shim (X) 4.10 mm 
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If C nominal is less than C actual, "a" on the shim ring (x) is 
added to the value. 


The permitted tolerance for dimension (x) is derived from the 
gage steps available for shim rings (0.01 ... 0.03 mm). 


After determining the shim thickness (x), remove drive pinion. 


Caution! 


Note make of bearings - this is required to determine the 
friction torque. 





Remove rear outer bearing race and install with a shim (x) of the 
appropriate thickness. 


Install drive pinion with a new clamping sleeve (2). 





20 33 016 
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Immerse shaft seal in final drive oil and drive in flush with special 
tool 33 1 270 in conjunction with special tool 00 5 500. 


Press-fit input flange to the input shaft using special tool 
23 1 300 but do not tighten down. 


The axial preload force of drive pinion bearings (5000 N) can be 
determined with help of the friction torque. 


3033 164 


Gradually tighten down input flange with collar nut, measuring 
friction torque at regular intervals. 





Measure friction torque with special tool 00 2 000 and suitable 
socket adapter, 
refer to Technical Data. 






Caution! 


002000 The relation between friction torque and preload force differs 
depending on the make of bearings. 


Refer to pinion bearing table for specified friction torque, 
refer to Technical Data, 
and add 20 Nem for the new shaft seal. 


f 30 33013 
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Install final drive, install side cover after marking with the 
appropriate washers (1) and install new O-rings (2). Tighten 
screws down evenly. 


Tightening Torque, 
refer to Technical Data. 





3033010 


Backlash/tooth contact pattern adjustments 


Secure special tool 00 2 500 (dial gauge holder) and measure 
torsional face runout, 


refer to Technical Data. 


Caution! 


The tooth contact pattern is always most important for a 
perfectly adjusted pinion/crown wheel. 


To check the tooth contact pattern, coat the crown wheel teeth 
with printer's ink, turn in both directions several times and stop 
crown wheel suddenly with a piece of hard wood. 


28 33027 


A correction to torsional face runout, 

refer to Technical Data, 

and contact pattern is performed by changing the thickness of 
both shims (1). 

If backlash is too great, install a thinner shim on the crown wheel 
end. 

If backlash is too small, use a thicker shim on the crown wheel 
end. 

Axial displacement of the crown wheel of 0.01 mm signifies a 
change in tooth flank clearance of 0.0076 mm. 
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Caution! 
The total of both shim thicknesses must not be altered. 
If a thicker or thinner shim is required on the one side to 
correct the tooth contact pattern, the other shim must also be 
changed again to have the original total thickness - if not, the 
friction torque of the bearings would be changed. 
Determine friction torque differential bearings, described in 
Replace bearings for final drive housing, 
refer to 33 11 731. 






(—) 


3033 276 


Basic rules for contact pattern adjustment, as Replace drive 
pinion with crown wheel, 


refer to 33 12... 


Extract old shaft seals with special tool 00 5 000 in conjunction 
with pressure piece. 


Installation: 
Dip new shaft seals in final drive gear lube. 
Drive in shaft seals with special tool 33 1 230 in conjunction 
with special tool 00 5 500 up to stop. 
Replace drive flange if the bearing surface is seriously scored. 


Note: 


The special tool 33 1 230 may have to be remachined on 
account of the casting tolerances. 
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Drive in new retaining plate with special tool 33 4 050 and 
special tool 00 5 500. 
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33 11 731 Replacing both bearings in final drive case 
(Type K) - final drive removed - 


Remove final drive, 
refer to 33 10 010. 


Secure final drive to special tool 33 1 010. 
Drain off fluid. 
Take off case cover. 


Installation: 
Replace seal. Tightening Torque, 
refer to Technical Data 33 11 1AZ. 
Topping up oil. Oil quantity, 
refer to Technical Data. 
Oil grades, 
refer to BMW Service Operating Fluids. 


Press off drive flange with pry bar. 


Mark bearing cap with punch marks and remove. 


Caution! 


In order to make friction torque adjustments easier, ensure 
that the bearing caps and spacer discs are not mixed up. 
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331304 


30433 012 





Remove complete differential case. 


Caution! 
Do not bend the pulse generator wheel. 


Press pulse generator wheel off of differential case 


Caution! 
Do not bend the pulse generator wheel. 


Installation: 


Press fit pulse alternator wheel using special tool 33 1 304. 


Pull taper roller bearing off differential housing with 
33 1 300. 


special tool 
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Remove crown wheel (cold). 








30 33 309 
Installation: 
Cold-press new taper roller bearing on using special tool 
33 1 330. 
Caution! 
33 1330 Always only use same make bearings for both. 
| 
3033044 





Lift shaft seals out of both bearing caps. 





Press off outer bearing race with special tool 33 1 350 and 
special tool 33 1 351. 


Caution! 
Special tool 33 1 351 must engage in outer bearing race. 


331350 





33 1351 


3033 046 
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Installation: 
Press new outer bearing race in with special tool 33 1 373. 


If only the differential bearings are being replaced, the drive 
pinion can remain installed and the differential case is installed 
without the ring gear for determination of shim thickness. 


Caution! 
Note make of bearings - this is required to determine the 
friction torque. 


Oil the new bearings well with differential oil, 
refer to BMW Service Operating Fluids, 
and allow to drip-drain. 


Install side bearing caps marked with belonging shims (1), but at 
first without O-rings (2). 

Tighten down bearing cover screws on bevel gear end evenly. 
Tightening Torque, 

refer to Technical Data 33 11 2AZ. 





». 
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The lubricant bores (1) always face up when the transmission is 
installed correctly and this can be seen on the outside by way of 
tab (2). 





30 33 148 
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30 33 311 






+20Ncm 


30 33 168 


+20Ncm +20Ncm 


30 33 312 





The axial preload force of the differential housing bearing (4000 
N) can be determined from the friction torque, 


refer to Technical Data 33 11 2AZ. 


Tighten bolts of second bearing cap uniformly only enough, that 
the differential can still be turned easily. 


On the side tightened down to Tightening Torque, install an 
output flange and determine friction torque by means of a bracket 
with welded nut (in-house manufacture) and special tool 

00 2 000. 


Turn friction torque meter at speed of approx. 50 rpm. 


The friction torque level indicated in the final drive bearing table 
should be achieved, but should not be exceeded, 

refer to Technical Data. 

If new shaft seals have already been installed, 20 Ncm must be 


added for each seal in which an output shaft runs while 
measuring. 


If the specified friction torque is not achieved, although both 
bearing covers are tightened down to specified Tightening 
Torque, 

refer to Technical Data 33 11 2AZ. 


a thinner shim must be installed on the side facing the crown 
wheel and the measurement must be repeated. 
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If the friction torque is reached, although the second bearing 
cover has not yet been tightened to the specified torque, 


refer to Technical Data 


a thicker shim must be installed beside the crown wheel and the 
measurement must be repeated. 





30 33 314 


To make it easier to discover the shim thickness, the gap 
between shim and transmission case can be measured with a 
feeler gauge and then added to the thickness used for the shim. 


Example: 

Second bearing cap not tightened (bolts screwed in uniformly). 
Specified friction torque, 

refer to Technical Data, 

(e.g. 190 Ncm without shaft seal) achieved. 








Gap measured with blade | 0.20 mm 


Used shim 1.40 mm 








Install shim of thickness 1.60 mm 














Install 1.60 mm thickness of shim and repeat measurement. 


Remove differential. 


Match side covers and shim of determined thickness, and do not 
mix them up. 


3033 173 
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3033041 





Installation: 
Clean tapped bores thoroughly (tapper). 


Heat plate spring to max. 100 °C (thermo-chrome pin). 


Mount crown wheel with two locally manufactured staybolts for 
guiding. 


Installation: 
Install new bolts with Loctite No. 270. Tighten bolts in order 
of 1... 8. 

Note Tightening Torque and torsion angle, 

refer to Technical Data 33 12 1AZ. 


Installation: 
Install differential with ring gear and pulse gear. 
Install side cover after marking with the appropriate washers (1) 
and new O-ring (2). Tightening Torque, 
refer to Technical Data 33 11 2AZ. 


Adjusting torsional face runout/contact pattern: 


Secure special tool 00 2 500 (dial gauge holder) and measure 
torsional face runout, 


refer to Technical Data. 


Caution! 


The contact pattern is always the key to perfect adjustment of 
a gear train, 


refer to Basic Rules of Contact Pattern Adjustment. 
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To check the tooth contact pattern, coat the crown wheel teeth 
with printer's ink, turn in both directions several times and stop 
crown wheel suddenly with a piece of hard wood. 





Correction of torsional face runout and contact pattern is 
performed by altering the thicknesses of both shims (1). 


1 If backlash is too great, install a thinner shim on the crown wheel 
end. 


If backlash is too small, use a thicker shim on the crown wheel 
end. 


Axial displacement of the crown wheel of 0.01 mm signifies a 
change in tooth flank clearance of 0.0076 mm. 


Caution! 
The total thickness of both shims may no longer be changed. 





30 33052 


If a thinner or thicker shim is required to correct the tooth 
contact pattern, the total thickness must be corrected with the 
second shim, since otherwise the friction torque of bearings 
would be changed again. 


Installation: 
Dip shaft seal in final drive oil. 


Drive shaft seal firmly home with special tool 33 3 460 in 
conjunction with special tool 00 5 500. 


Replace drive flange if the bearing surface is seriously scored. 


R 33 0022 


Installation: 


Before fitting the drive flange, the round wire circlip (1) must 
be placed in the groove of the differential housing in such a 
way that both ends of the round wire circlip are recessed. 


This prevents lateral bending of the ring. 

YL Press in drive flange by hand and turn slightly until wire snap 
@ ring is heard to engage. 
S4 Replace stretched round wire snap rings. 





36 33 040 
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33 11 731 Replacing both bearings on final drive 
housing (Type M) - final drive removed - 


Remove final drive, refer to pertinent model Repair 
Instructions microfiche beginning with 1985 models, 


refer to 33 10 010 


Secure final drive to special tool 33 1 010. 
Drain oil and remove housing cover. 


Installation: 
Replace seal. 
Tightening Torque, 
refer to Technical Data 33 11 1AZ. 
Topping up oil. 
Oil quantity, 
refer to Technical Data. 
Oil grade, 
refer to BMW Service Operating Fluids. 


Remove complete final drive housing, 
refer to 33 12 526. 
Pry off drive flanges with a tire iron for this purpose. 


Mark bearing cap with punch marks and remove. 


Caution! 


In order to make friction torque adjustments easier, ensure 
that the bearing caps and spacer discs are not mixed up. 
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20 33 O11 









33 1358 


20 33 012 


8 33067 


Remove complete differential case. 


Caution! 
Do not bend the pulse generator wheel. 


Press pulse generator wheel off of differential case 


Caution! 
Do not bend pulse generator wheel (8). 


Installation: 


Press fit pulse generator wheel using special tool 33 1 358. 


Pull taper roller bearing off differential housing with 
33 1 300. 


special tool 
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Remove crown wheel (cold). 





28 33 075 


Installation: 


Cold-press new taper roller bearing on using special tool 
33 1 020. 


Caution! 
Always only use same make bearings for both. 


28 33 015 


Lift shaft seals out of both bearing caps. 


Press outer bearing race out with special tool 33 1 350 / 351. 


Caution! 
Special tool must engage in the bearing outer race. 
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Installation: 


Press in new outer bearing races in with special tool 
33 1 365. 


If only the differential bearings are being replaced, the drive 
pinion can remain installed and the differential case is installed 
without the ring gear to determine thickness of shims. 


Caution! 
Note make of bearings - this is required to determine the 
friction torque. 


Lubricate new bearings with approved final drive gear lube 
thoroughly (refer to Operating Fluids) and let them drip dry. 


Install side bearing caps as marked with corresponding shims (1), 
but without O-rings (2) at first. 


Uniformly tighten bearing cover screw on sides facing the crown 
wheel side. 


Tightening Torque, 
refer to Technical Data 33 11 2AZ. 





20 33 010 


The differential bores (1) always face up when the differential is 
installed correctly and this can be seen on the outside by way of 
tab (2). 





28 33 072 
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2833080 






+20Ncm » +20Ncm 


28 33081 





28 33 082, 


The axial preload force of the differential housing bearing (4000 
N) can be determined from the friction torque, 
refer to Technical Data. 


Tighten bolts of second bearing cap uniformly only enough, that 
the differential can still be turned easily. 


On the side tightened down to Tightening Torque, install an 
output flange and determine friction torque by means of a bracket 
with welded nut (in-house manufacture) and special tool 

00 2 000. 


Turn special tool at approx. 50/min. 


The friction torque specified in the table for the final drive housing 
mount should be achieved, but do not exceed this value, 

refer to Technical Data. 

If new shaft seals have already been installed, 20 Ncm must be 
added for each seal in which an output shaft runs while 
measuring. 


If the specified friction torque is not achieved, although both 
bearing covers are tightened down to specified Tightening 
Torque, 

refer to Technical Data, 

a thinner shim must be installed on the side facing the crown 
wheel and the measurement must be repeated. 
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If the friction torque is reached, although the second bearing 
cover has not yet been tightened to the specified torque, 

refer to Technical Data 

a thicker shim must be installed beside the crown wheel and the 
measurement must be repeated. 


To make it easier to discover the shim thickness, the gap 
between shim and transmission case can be measured with a 
feeler gauge and then added to the thickness used for the shim. 


Example: 

Second bearing cover not tightened (screws evenly hand- 
tightened). 

Friction torque, refer to Technical Data 





28 33085 





Gap measured with blade | 0.20 mm 





Used shim 1.40 mm 





Install shim of thickness 1.60 mm 














and measure again. 
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Remove differential. 


Match side covers and shim of determined thickness, and do not 
mix them up. 





Installation: 
Clean tapped bores thoroughly (tapper). 


Heat plate spring to max. 100 °C (thermo-chrome pin). 


Mount crown wheel with two locally manufactured staybolts for 
guiding. 





20 33024 


Install new bolts with Loctite No. 270. Tighten bolts in order of 1 
.. 10). 


Tightening Torque and torsion angle, 
refer to Technical Data 33 12 1AZ. 


Install differential with crown wheel and pulse gear. 


Install side cover after marking with the appropriate washers (1) 
and new O-rings (2). 

Tightening Torque, 

refer to Technical Data. 





20 33 010 
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Backlash/tooth contact pattern adjustments 


Secure special tool 00 2 500 (dial gauge holder) and measure 
torsional face runout, 


refer to Technical Data. 


Caution! 


The tooth contact pattern is always most important for a 
perfectly adjusted pinion/crown wheel. 


Basic rules for contact pattern adjustment, 
refer to 33 12... 


To check the tooth contact pattern, coat the crown wheel teeth 
with printer's ink, turn in both directions several times and stop 
crown wheel suddenly with a piece of hard wood. 


28 33027 


A correction to torsional face runout, 
refer to Technical Data, 


and contact pattern is performed by changing the thickness of 
both shims (1). 

If backlash is too great, install a thinner shim on the crown wheel 
end. 

If backlash is too small, use a thicker shim on the crown wheel 
end. 

Axial displacement of the crown wheel of 0.01 mm signifies a 
change in tooth flank clearance of 0.0076 mm. 





Caution! 
The total thickness of both shims may no longer be changed. 


If a thinner or thicker shim is required to correct the tooth contact 
pattern, the total thickness must be corrected with the second 
shim, since otherwise the friction torque of bearings would be 
changed again. 






(==) 


3033 276 
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Installation: 
Dip shaft seal in final drive oil. 


Drive shaft seal firmly home with special tool 33 1 230 in 
conjunction with special tool 00 5 500. 


Replace drive flange if the bearing surface is seriously scored. 


Note: 


The special tool 33 1 230 may have to be remachined on 
account of the casting tolerances. 


Installation: 


Place round wire snap ring (1) in the groove of the differential 
case in such a manner that both ends of the round wire snap 
ring are recessed in the groove, before installing the drive 
flange. 


This prevents lateral bending of the ring. 


Press in drive flange by hand and turn slightly until wire snap ring 
is heard to engage. 


Replace stretched snap rings. 
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33 14520 Replacing complete locking differential 
(Type M) - final drive removed - 


Removing and installing final drive, included in Repair Manual 
MF, model-dependent, from '85, 


refer to 33 10 010. 
Drain ATF. 
Secure final drive to special tool 33 1 010 (retaining bracket). 


Installation: 
Add oil. 
Oil volume, refer to Technical Data 


Refer to Fluids and Lubricants for approved oil. 


Take off case cover. 


Installation: 
Replace gasket. 
Tightening torque, refer to Technical Data 





Press off both drive flanges with a tire iron. 


Installation: 


Place round wire snap ring (1) in groove of differential case 
prior to installation of the drive flange, that both ends are 
recessed in the groove. This prevents lateral bending of the 
ring. 


Press in drive flange by hand and turn slightly until wire snap ring 
is heard to engage. 


Replace stretched snap rings. 








RA Replacing complete locking differential (Type M) - final drive removed - BMW AG - TIS 15.08.2006 16:40 
Issue status (02/2004) Valid only until next CD is issued Copyright Page -1- 


Installation: 
Differential case bearings and backlash are adjusted with 
shims (1). 

Check O-ring (2), replace if necessary. 


Caution! 


Changing the total thickness of shims (1) will change the 
friction torque value. 


After adjustment of the friction torque, torsion face runout and 
contact pattern must be readjusted, 


refer to 33 12 551 








Remove complete limited slip differential. 


Installation: 
Don't bend the pulse spider. 


Press off pulse spider. 


Installation: 


Press fit pulse generator wheel with special tool 33 1 358 
(union ring). 





2033 086 


Remove crown wheel (cold). 





28 33 075 
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Press-fit new taper roller bearing to new final drive case with 
limited-slip differential cold using special tool 33 1 003. 


Caution! 
Only use same make bearings for both bearings. 


Note make - this information is required later to determine the 
friction torque. 


311 003 


28 33022 





Lift shaft seals out of both bearing caps. 


Press out outer bearing race with special tool 33 1 350 
(extractor fixture) and special tool 33 1 351 (extractor star tool). 


Caution! 
Special tool must engage in the bearing outer race. 





Installation: 


Press-fit new bearing outer races with special tool 33 1 365 
(pressure plate). 





28 33 025 
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If necessary, replace shaft seal for input flange, 
refer to 33 11 021 


If necessary input bevel gear, 
refer to 33 12 551 





002000 


t 30 33013 


Install new limited slip differential with new bearings. 
Use both bearings of same make. Note make. 


Lubricate new bearings with approved final drive gear lube 
thoroughly (refer to Fluids and Lubricants) and let them drip dry. 





. . 28633078 
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Install side bearing caps marked with belonging shims (1), but at 
first without O-rings (2). 

Evenly tighten bearing cover screws opposite the crown wheel, 
Tightening torque, refer to Technical Data. 





20 33 010 


Installation: 


Compensating bores (1), recognized on the outside tab (2), 
always face up in installed position of transmission. 





28 33 072 


The axial preload force of the final drive mount (4000 N) can be 
determined from the friction torque, 


refer to Technical Data 


Tighten bolts of second bearing cap uniformly only enough, that 
the differential can still be turned easily. 


On side opposite crown wheel, fit an output flange and determine 
friction torque using a bracket with welded on nut (in-house 
manufacture) and special tool 00 2 000 (friction torque gauge). 


Turn friction torque meter at speed of approx. 50 rpm. 





2833080. 
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+20Ncm +20Ncm The friction torque specified in the final drive mount table should 
| —— be achieved but not exceeded, 

refer to Technical Data 

If new shaft seals have already been fitted, 20 Ncm must be 

added to each seal in which an output shaft rotates during the 

measurement process. 





28 33081 


If the specified friction torque is not achieved although both 
bearing covers are at specified tightening torque, 


refer to Technical Data 


a thinner shim must be installed opposite the crown wheel and 
the measurement must be repeated. 


If the specified friction torque is reached although both bearing 
covers are tightened to the specified tightening torque, 


refer to Technical Data 


a thicker shim must be installed opposite the crown wheel and 
the measurement must be repeated. 


28 33 085 


To make finding the thickness of shims easier, the distance 
between the shim and case can be measured with a feeler gage 
blade and this value is then added to the thickness of the used 
shims. 





28 330844 
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Example: 


Second bearing cover not tightened down (screws tightened 
evenly). 


Friction torque, refer to Technical Data 








Gap measured with blade | 0.20 mm 


Used shim 1.40 mm 








Install shim of thickness 1.60 mm 














Measure again. 
Remove differential case. 


Arrange side covers and shims of determined thickness - don't 
mix them up. 


3033 173 





Installation: 
Clean tapped bores thoroughly (tapper). 


Heat plate spring to max. 100° C (thermo-chrome pin). 





30 33 262 
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Mount crown wheel with two locally manufactured staybolts for 
guiding. 






20 33024 


Install new bolts with Loctite No. 270. Tighten bolts in order of 
1... 10. 


Tightening torque and torsion angle, 
refer to Technical Data 


2033085 


Install new limited slip differential with crown wheel and pulse 
sender. 


Install marked side bearing covers with corresponding washers 
and new O-rings. 


Tighten bearing cover screws evenly. 
Tightening torque, refer to Technical Data 


Secure special tool 00 2 500 (dial gauge holder) and measure 
torsion flank clearance, 


refer to Technical Data 


Caution! 


The contact pattern is always the indicator for perfect gear 
adjustment, 


refer to33 12 551 
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To check the tooth contact pattern, coat the crown wheel teeth 
with printer's ink, turn in both directions several times and stop 
crown wheel suddenly with a piece of hard wood. 





Correction of torsion clearance, 

refer to Technical Data 

and contact pattern is performed by altering the thickness of both 
shims (1). 

If backlash is too great, install a thinner shim on the crown wheel 
end. 


If backlash is too small, use a thicker shim on the crown wheel 
end. 





%: 
2033089 


Axial displacement of the crown wheel of 0.01 mm signifies a 
change in tooth flank clearance of 0.0076 mm. 


Caution! 


The total thickness of both shims may no longer be changed. 
If a thicker or thinner shim was required to correct the tooth 
contact pattern, the total thickness must be corrected with the 
second shim, since otherwise the friction torque of the 
bearings would be changed again. 


Installation: 

Dip new shaft seals in final drive gear lube. 
Drive in shaft seal firmly with special tool 33 1 230 (impact 
bush) in conjunction with special tool 00 5 500 (handle). 
Note: 


It is possible that the special tool 33 1 230 might have to be 
reworked to compensate for casting tolerances on the side cover. 
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331304 


3033 012 





3033041 





olin 


33 13 611 Replacing differential bevel gears (Type K) 
- final drive removed - 


Remove final drive housing, contained in Replace drive 
pinion with crown wheel, 


refer to 33 12 551. 


Press off pulse spider. 


Installation: 


Press on pulse alternator wheel with special tool 33 1 304 
(union ring). 


Remove crown wheel (cold). 


Caution! 


If the bearings are also replace, first install crown wheel after 
determining friction torque determination - replace bearings 
for differential, 


refer to 33 11 731. 


Installation: 
Clean tapped bores thoroughly (tapper). 


Heat plate spring to max. 100 °C (thermo-chrome pin). 


Mount crown wheel with two locally manufactured staybolts for 
guiding. 
Caution! 

Use new ring gear bolts. 


Installation: 
Tighten new bolts in order of 1... 8. 
Tightening Torque, 
refer to Technical Data 33 12 1AZ. 
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ae caRaabes Drive out key (9) and differential shaft (10). 


Installation: 
The bore in differential shaft (10) is countersunk on one end. 


Drive in key (9) from this end. 


Turn out differential pinion gears with drive flange. 
Remove differential side gears with shims. 


To gauge the shims, install both new differential side gears (1) 
with disk springs (3) without shims (2). 
Center differential side gears with the drive flange. 


Install special tool 33 1 306 (pressure piece) on one side. 
Screw in special tool 33 1 441 (threaded plate) with special tool 
33 1 430 (screw). 


Tighten special tool bolt to spread differential side gears so far 
apart, that the drive flange can just barely be turned. 








BMW AG - TIS 14.09.2006 15:39 
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Install differential pinion gears exactly opposite each other. 


Move differential gears to installed position by turning drive 
flange. 


Remove special tools. 





3033057 








Drive in differential gear shaft. 


Turn differential pinion gears with the drive flange and stop them 
at the highest point of tooth mesh (hardest to turn). 





—- 





3033058 


For measurement operation, install special tool 33 1 441 
(threaded plate) and special tool 33 1 431 (screw). 


If applicable, open up thread plate slightly to make it easier to 
insert the dial gage. Screw in bolt far enough, that the shaft gear 
is on "block". 


Secure special tool 33 1 420, 00 2 505 and 00 2 506 to 
final drive housing. 


Set dial gage on blocked shaft gear to zero with preload. 
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Unfasten special tool 33 1 431 (screw). 


Read off dial gauge, record value and allocate to one side, e.g. 
side of crown wheel 0.36 mm. 


Repeat measurement on opposite differential side gear and note 
down value, e.g. 0.28 mm. 





Remove differential side gears and diaphragm springs. 


Caution! 

Don't mix up differential side gears and diaphragm springs. 
Measure plate spring with micrometer, record values and 
allocate, e.g. crown wheel 1.16 mm, other side 1.18 mm. 


Determine correct thickness of shim taking into account the 
clearance of 0.02 ... 0.07 mm. 





-'3033123 



































Example: 

Ring gear end Opposite end 

Plate spring thicknesses 1.16 mm 

+ measured value 0.36 mm 

Total 1.52 mm 

- play 0.02 mm 
1.50 mm 
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Thickness of shim: 
1.50 mm - 1.44 mm = 0.06 mm 
Shims (2) are available in gage steps of 0.05 mm. 


Install shims (2) of determined thickness. 
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33 1358 


20 33 012 


20 33024 





33 13 611 Replacing differential bevel gears (Type M) 
- final drive housing removed - 


Removing final drive housing: operation included in "Replacing 
drive pinion with crown wheel”, 


refer to 33 12 551 
Press off pulse spider. 


Installation: 


Press fit pulse generator wheel with special tool 33 1 358 
(union ring). 


Remove ring gear (cold). 


Caution! 


If bearings were replaced, do not install crown wheel until 
after friction torque has been determined, similar to replacing 
bearings on final drive housing, 


refer to33 11 731. 


Installation: 
Clean tapped bores thoroughly (tapper). 


Heat plate spring to max. 100° C (thermo-chrome pin). 


Mount ring gear with two locally manufactured staybolts for 
guiding. 


Installation: 


Install new screws with Loctite No. 270 and tighten down in 
sequence (1 ... 10). 


Tightening torque and torque angle, 
refer to Technical Data 
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Press out final drive shaft with special tool 33 1 470 (feed 
mandrel) from countersunk side. 


A = Pressing out direction 
E = Pressing in direction 


Turn out differential bevel gears with drive flange. 


Remove differential side gears with diaphragm springs and 
shims. 


Install both differential side gears with diaphragm springs (1) and 
shims (2). 

Curved surface of diaphragm springs (1) faces differential case. 
Center differential side gears with the drive flange. 





- 20 33 028 


Install special tool 33 1 306 (pressure piece) on one side. 


Screw in special tool 33 1 441 (threaded plate) with special tool 
33 1 430 (spindle). 


Tighten special tool bolt to spread differential side gears so far 
apart, that the drive flange can just barely be turned. 
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Install differential pinion gears exactly opposite each other. 
Move differential gears to installed position by turning drive 
flange. 

Remove special tools. 


Procedure with Hydraulic Press: 
Check that circlip (1) is in correct installed position. 
Slide in feed mandrel from side without a circlip. 


Place differential shaft with large opening on the feed mandrel 
and press in. 

The pressing-in force will increase strongle, when the circlip has 
engaged. 


Caution! 
Stop the pressing-in step as soon as the force increases - 
danger of shearing off the circlip. 


Do not push back the differential shaft after installation. 





Measuring Preload of Diaphragm Springs: 


Install special tool 33 1 441 (threaded plate) and special tool 
33 1 431 (screw). 


Tighten bolt by hand. 
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2833069 


2 







20 33 036 


19 


‘ 20 33 028 


Secure dial gauge to final drive housing with special tool 
33 1 420, 00 2 505 and 00 2 506. 


Set dial gage on blocked shaft gear to zero with preload. 


Tighten spindle until diaphragm springs are pressed flat. 
Read dial gage. Loosen spindle. 
Turn shaft gear and measure again at several points. 


To ensure that the plate spring is not block-preloaded, clearance 
of 0.03 ... 0.1 mm must be available. 


The lower value would be ideal. 
Repeat measurements on opposite shaft gear. 


Excessive Clearance: 

Install thicker shim. 

Insufficient Clearance: 

Install thinner shim. 

Shims (2) are available in gage steps of 0.05 mm. 
The opposite end is determined in the same manner. 


Install shims (2) of determined thickness and diaphragm springs 
(1). 

Inside curved surfaces of diaphragm springs (1) face differential 
case. 
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Operation with special tool 00 8 500 (extractor fixture) 
Check that circlip (1) is in correct installed position. 


Slide in special tool 33 1 470 (feed mandrel) on the side 
without circlip. 


Place differential gear shaft with large opening on special tool 
and press in until 1 to 2 cm of shaft is visible. 


Fit special tool 00 8 500 (extractor fixture) to final drive basket. 
Torque = 22 Nm 
(threaded spindle diameters 18 mm and 20 mm) 


Caution! 
Lubricate center on differential gear shaft with oil before 
application of the special tool. 





Differential gear shaft must no longer be pushed back after 
installation. 

Always ensure that the last quarter of the torque (from approx. 
17 Nm) is tightened at a uniform speed (i.e. smoothly and 
evenly). 
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To measure preload of plate springs, install special tool 
33 1 441 (threaded plate) and spindle. Tighten spindle by hand. 


Mount holder with dial gage. 
Set dial gage to zero with preload. 


Tighten spindle until diaphragm springs are pressed flat. 
Read dial gage. Loosen spindle. 
Turn shaft gear and measure again at several points. 


To ensure that the plate spring is not block-preloaded, clearance 
of 0.03 ... 0.1 mm must be available. 


The lower value would be ideal. 
Repeat measurements on opposite shaft gear. 





2833069 


Excessive Clearance: 
2 Install thicker shim. 
Insufficient Clearance: 
Install thinner shim. 





Shims (2) are available in gage steps of 0.05 mm. 
The opposite end is determined in the same manner. 


20 33 036 
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Install shims (2) of determined thickness and diaphragm springs 
(1). 

Inside curved surfaces of diaphragm springs (1) face differential 
case. 





20 33 028 
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33 12551 Replacing drive pinion with crown wheel 
(Type G) - final drive removed - 


Remove final drive, 

refer to 33 10 010. 

Secure final drive to assembly frame with special tool 33 1 070. 
Drain off fluid. Take off case cover. 


Installation: 
Tightening torque, 
refer to Technical Data 33 11 1AZ. 
Top up oil level, 
refer to Technical Data. 


Remove complete final drive housing. 


Caution! 
Mark out bearing cover: do not confuse shims. 


Remove lockplate. 
Unfasten nut (1) and brace with special tool 23 0 020. 


20 33 073 


Remove input flange with special tool 33 1 150. 

Specified friction torque is indicated on the new drive pinion 
bearing and friction torque of old bearing does not have to be 
measured. 





20 33 014 
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Press out drive pinion. 


Caution! 
Be careful not to damage threads. 


Extract front outer bearing race with special tool 33 1 350. 
(1) Spreader 

(2) Front bearing outer race 

(3) Puller bell housing 

(4) Bolt 


Remove rear outer bearing race with special tool 
33 1 360/351/362/356/363. 


Caution! 
The shim (X) is located below the rear outer bearing race. It 
will be needed again for pinion/crown wheel adjustments. 
Measure and note down thickness of shim (X), e.g. X = 4.14 
mm. 


Install old shim (X) in front of rear outer bearing race. Fit new 
outer bearing race with special tool 33 1 354 / 362 / 363 / 360 / 
365 / 366 / 367. 
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Caution! 


Drive pinions and crown wheels are paired for optimal 
smooth running in special machines. 


The pairing code (P) is inscribed electrically on the drive 
pinion and crown wheel. 


Never install crown wheel and drive pinion with different 
pairing codes (P) together. 


28 33 016 


Press taper roller bearing onto new drive pinion with special tool 
33 1 330. 

The number applied with "+" or "-" is the deviation from basic 
adjustment dimension C in hundredths of a millimetre and is used 
for determining the correct thickness of shims. 


Note number with prefix (add + e to C or subtract - e from C, refer 
to example). 


H = designation for Gleason gear 





28 33 017 


To calculate the correct shim (X), drive pinion is installed with 
new taper roller bearings but without a clamping bush. 


Install drive pinion in the rear bearing outer race. 

Twist special tool 33 1 341 (reducer) onto drive pinion and pull 
front taper roller bearing onto drive pinion with special tool 

23 1 300 in conjunction with special tool 33 1 342 (spacer 








bush). 
23 1300 
.33 1342 
33 1341 - 
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Mount input flange. 


By tightening the collar nut, adjust friction torque of input taper 
roller bearing to 250 Ncm. 


Calculate thickness of shim (A). 


Secure dial gauge to special tool 33 1 411, place on special 
tool 33 1 412 and adjust dial gauge preload to 0 (zero). 





Fitting special tool 33 1 412 to drive pinion. Install special tool 
33 1 411 in housing. 


Read value (Y) and note down e.g. Y = 0.60 mm. 





Example: 
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r ioe S a : ' ee S a 8 33 030 
~ A 


C = 18.50 mm (basic adjustment dimension for all Type G final drives) 
B = 17.50 mm (special tool 33 1 412) 

-/ +e = coefficient of bevel gear e.g. - e 30 

Y = measured distance e.g. 0.60 mm 

X = old shim e.g 4.14 mm 

A = thickness of correct shim 

Establishing correct thickness of shim: 

C nominal = C - e = 18.50 mm - 0.30 mm = 18.20 mm 

C actual = B + Y = 17.50 mm + 0.60 mm = 18.10 mm 

D (difference) = C nominal - C actual = 18.20 mm - 18.10 mm = +0.10 mm 
A=X-D=4.14 mm - (+0.10 mm) = 4.04 mm 

The correct thickness for the shim is 4.04 mm. 

Caution! 

If the difference (D) is positive, the old shim was this much too thick. 

If the difference (D) is negative, the old shim was this much too thin. 


The permitted tolerance for the shim (A) is derived from the available shim gauges which range from 
0.01 ... 0.03 mm. 
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Remove drive pinion and rear bearing outer race. 
Press-fit correct thickness of shim (A) and outer bearing race. 


1331362 
33137 3 ep 


Caution! 


Do not install the drive pinion at this point, since it is first 
necessary to measure and adjust the friction torque of the 
new final drive housing bearing. 


Press pulse generator wheel (3) off final drive housing. 


Caution! 
Do not bend the pulse generator wheel. 











20 33 011 
Installation: 
Press on pulse alternator wheel with special tool 33 1 304 
(union ring). 
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Remove crown wheel (cold). 


Installation: 
Clean tapped bores thoroughly (tapper). 
Heat plate spring to max. 100 °C (thermo-chrome pin). 


Mount crown wheel with two locally manufactured staybolts 
for guiding. 





20 33024 


Install new screws with Loctite No. 270 and tighten down in 
sequence (1 ... 10). 


Tightening torque, 
refer to Technical Data 33 12 1AZ. 


Remove taper roller bearing from recesses on final drive housing 
with standard extractor tool in conjunction with special tool 
33 1 305 (pressure piece). 


730 33 088 





Installation: 


Press-fit new taper roller bearing inner races cold with 
special tool 33 1 003 (sleeve). 


311 003 





28 33022 
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33 1365/ 
331368 





Lift shaft seals out of both bearing caps. 


Installation: 
Dip new shaft seal in final drive oil. 


Drive shaft seals firmly home with special tools 33 1 200 
and 00 5 500. 


Press out outer bearing race with special tool 33 1 350 / 351. 


Caution! 
Special tool must engage in the bearing outer race. 


Installation: 


Press in new outer bearing races with special tool 33 1 365 
or 33 1 368 (pressure plate). 


The following operations for determining friction torque of the final 
drive housing bearing are only required if the bearing IS BEING 
REPLACED. 
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Determine friction torque of final drive housing bearing: 


Install final drive housing with new crown wheel and new 
bearings. 


Coat bearing with approved final drive oil, refer to BMW Service 
Operating Fluids. 


Note designation on side bearing cover, and install with 
appropriate shims (1), but without O-rings (2). 

Tighten down screws on bearing cover beside bevel gear. 
Tightening torque, 


refer to Technical Data 33 11 2AZ. 
730 33 274 





Tighten screws on bearing cover beside bevel gear uniformly to 
the point where the final drive is still just able to rotate. 





30 33 267 


Install an input flange on the bevel gear end. 


Using a bracket with welded nut (in-house manufacture) and 
special tool 00 2 000, calculate the friction torque. 


Turn friction torque meter at speed of approx. 50 rpm. 


The friction torque specified for the new final drive bearing kit 
(+20 Ncm for every new shaft seal in which a shaft is rotating 
during measurement) should be achieved but not exceeded. 





30 33269 
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Pane <n If the specified friction torque is not achieved although both 
bearing covers have been tightened to the specified tightening 
torque, 

refer to Technical Data 33 11 2AZ, 

a thinner shim must be installed at the crown wheel end and the 
measurement must be repeated. 






3033270 


If the friction torque level is achieved even though the second 

a bearing cover has not been tightened to the specified tightening 
torque, a thicker shim must be installed at the crown wheel end 
and the measurement must be repeated. 


3033 271 


To simplify calculation of the shim thickness, the distance 
between shim and transmission case must be measured with a 
feeler gauge and added to the shim thickness fitted. 


Example: 


Bearing cover at crown wheel end not tightened down (screws 
tightened uniformly). Friction torque specified on bearing set 
packaging 180 Ncm. 


1 output flange fitted 

New shaft seal = 20 Ncm 

Measured friction torque = 200 Ncm 

Gap measured with feeler gauge = 0.20 mm 

Shim used = 1.40 mm 

New shim = 1.60 mm 

Install new shims, 1.60 mm gage, and repeat measurement. 


Once the friction torque has been established, remove final drive 
and mark shims used in bearing cover and transmission. 
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Install bevel gear and shim: 
Install drive pinion with a new clamping sleeve (2). 
Drive in shaft seal and fit input flange. 





20 33 016 


Caution! 


Gradually tighten the collar nut (1), measuring the friction 
torque at regular intervals with special tool 00 2 000 

(friction torque gauge). Tighten down the collar nut until the 
friction torque value specified for the new taper roller bearing 
plus 20 Ncm for the new shaft seal is reached. 


The friction torque level should be reached but must not be 
exceeded. 


If friction torque value is exceeded, replace bushing (2) and 
repeat measuring procedures. 


Install final drive and bearing cover after marking the appropriate 
shims (1) and installing new O-rings (2): then tighten screws 
down evenly. 

Tightening torque, 

refer to Technical Data 33 11 2AZ. 





20 33 010 


Backlash/Tooth Contact Pattern Adjustment 


Secure special tool 00 2 500 and measure torsional face 
runout, 


refer to Technical Data. 


Caution! 


The tooth contact pattern is always most important for a 
perfectly adjusted pinion/crown wheel. 
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To check the tooth contact pattern, coat the crown wheel teeth 
with printer's ink, turn in both directions several times and stop 
crown wheel suddenly with a piece of hard wood. 


28 33027 


Correction of torsional face runout and contact pattern is 
performed by altering the thicknesses of both shims (1). 


If backlash is too great, install a thinner shim on the crown wheel 
end. 


If backlash is too small, use a thicker shim on the crown wheel 
end. 


Axial displacement of the crown wheel of 0.01 mm signifies a 
change in tooth flank clearance of 0.0076 mm. 


Caution! 
The total thickness of both shims must not be altered. 





If a thinner or thicker shim is required to correct the tooth contact 
pattern, the total thickness must be corrected with the second 
shim, since otherwise the friction torque of bearings would be 
changed again. 
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33 12 551 Replacing input bevel gear and crown 
wheel (Type M) - final drive housing 
removed - 


Removing and installing final drive, included in MF Workshop 
Manual, model-dependent, from '85, 


refer to 33 10 010. 
Securing final drive to special tool 33 1 010 (retaining bracket). 
Drain ATF. Take off case cover. 


Installation: 
Replace gasket. 
Tightening torque, refer to Technical Data 
Add oil. 
Oil volume, refer to Technical Data 
Refer to Fluids and Lubricants for approved oil. 


Press off both drive flanges with a tire iron. 


Installation: 


Place round wire snap ring (1) in groove of differential case 
prior to installation of the drive flange, that both ends are 
recessed in the groove. 


This prevents lateral bending of the ring. 


Press in drive flange by hand and turn slightly until wire snap 
ring is heard to engage. 


Replace stretched snap rings. 


Punch mark both bearing caps. 
Unscrew and remove both bearing caps. 


Caution! 
Don't mix up bearing caps and spacers. 


Secure spacers on bearing cap with a piece of wire, if 
necessary. 


Installation: 
Tightening torque, refer to Technical Data 
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Final drive housing bearings and backlash are adjusted with 
shims (1). 
Check O-ring (2), replacing if necessary. 


Remove complete final drive housing. 


Caution! 
Don't bend the pulse spider. 





Remove lockplate. 
Unfasten nut (1) and brace with special tool 23 0 020. 





20 33 073 


Remove input flange with special tool 33 1 150. 


The specified friction torque for the new input bevel gear bearing 
is indicated, 


refer to Technical Data 
The friction torque of old bearings does not have to be measured. 






331150 





20 33 014 
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Press out drive pinion. 


Extract front bearing outer race with special tool 33 1 350 
(fixture). 


1) Spreader 

2) Front bearing outer race 
3) Puller bell housing 

4) Pressure bolt 


SO) ES, 


~~? 2: % | Extract rear outer bearing race with special tool 33 1 360 
331363 f te osld (fixture). 
: Puller consists of: 
Special tool 33 1 351 (extractor head) 
Special tool 33 1 362 (threaded spindle) 
special tool 33 1 356 (support bridge) 
Special tool 33 1 363 (pressure nut) 





Caution! 
Shim (X) is located underneath the rear bearing outer rac. 
It will be needed again for pinion/crown wheel adjustments. 


Caution! 
Replace both drive pinion bearings, using only one make. 
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Install old shim (X) in front of the rear bearing outer race. 


Install new bearing outer races with special tool 33 1 360 
(installation fixtur). 


Puller consists of: 

Special tool 33 1 373 (puller disc for front outer race) 
Special tool 33 1 365 (puller disc for rear outer race) 
Special tool 33 1 362 (threaded spindle) 
( 
(nu 





Special tool 33 1 363 (pressure nut) 
Special tool 33 1 354 (nut) 


331362" | 
331 37 decane to 1354 


_ |28 33 om 





Press-fit new taper roller bearing inner race to new drive pinion 
using special tool 33 1 020 (sleeve). 


Caution! 


Drive pinions and crown wheels are paired for optimal 
smooth running in special machines. 


The pairing code (P) is inscribed electrically on the drive 
pinion and crown wheel. 

Never install crown wheel and drive pinione with different 
pairing codes (P) together. 

H = Gleason hypoid teeth (helical shape). 





The inscribed number with "+" or "-" is the deviation from basic 
distance C in hundreths of faillimeters and is required for 
adjustment of the tooth contact pattern with shims. 

+ eis added to C. 


- eis subtracted from C. 





28 33 017 
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To determine the thickness of shim (X), install drive pinion with 
new tapered roller bearings, but without bush. 


Install drive pinion in the rear bearing outer race. 

Press-fit front taper roller bearing to the drive pinion with special 
tool 23 1 300 in conjunction with a spacer bush but do not 
tighten down. 


Mount input flange. 

00 2 000 Gradually tighten collar nut, occasionally measuring friction 
torque with special tool 00 2 000 (friction torque gauge) and 
adjust with collar nut to 250 Ncm. 


Block Distance of Drive Pinion 
Secure dial gauge in special tool 33 1 481 (measuring fixture). 


Place special tool 33 1 461 (measuring fixture) with dial gauge 
on special tool 33 1 462 (measuring dics) and set dial gauge 
with preload at zero. 








14.09.2006 15:39 
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Determine value Y. 
Basic distance C = 11.50 mm 
Gage thickness B = 9.50 mm 










\ Y 
. Ks 


SS 


La, | 





Fit special tool 33 1 462 (measuring disc) to drive pinion. 
Install special tool 33 1 461 (measuring fixture) in housing. 











oe —— 28 33 020 
A 
Example I: 
C 11,50 mm 
e+ 0,10 mm 
C nominal 11,60 mm 
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Y measured on dial gage 1,90 mm 






































+ gage thickness B 9,50 mm 

C actual 11,40 mm 
C nominal 11,60 mm 
C actual - 11.40 mm 
a 0,20 mm 
Master disc A 4,10 mm 
-a 0,20 mm 
Thickness of shim (X) 3,90 mm 














If C nominal is greater than C actual, "a" is subtracted from 
thickness of shim (X). 























Example II: 
C 11,50 mm 
e - 0,10 mm 
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C nominal 11,40 mm 


















































Y measured on dial gage 2,20 mm 

+ master disc thickness 9,50 mm 

C actual 11,70 mm 
C nominal 11,70 mm 
C actual - 11,50 mm 
a 0,20 mm 
Master disc A 3,90 mm 
-a 0,20 mm 
Thickness of shim (X) 4,10 mm 














If C Nominal is less than C Actual, "a" on the shim ring (x) is 
added to the value. 


The permitted tolerance for dimension (x) is derived from the 
gage steps available for shim rings (0.01 ... 0.03 mm) 
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Remove drive pinion and rear bearing outer race. 


Press in shim (X) of determined thickness and bearing outer 
race. 


Caution! 


Do not install the drive pinion at this point, since it is first 
necessary to measure and adjust the friction torque of the 
new final drive housing bearing. 


Press pulse spider (3) off of final drive housing. 


Caution! 
Don't bend the pulse spider. 





20 33 O11 





Installation: 


Press fit pulse generator wheel with special tool 33 1 358 
(pressure sleeve). 






33 1358 


20 33 012 


Remove crown wheel (cold). 


Installation: 
Clean tapped bores thoroughly (tapper). 
Heat plate spring to max. 100° C (thermo-chrome pin). 


Mount crown wheel with two locally manufactured staybolts 
for guiding. 


20 33024 
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Install new bolts with Loctite No. 270 and tighten in order of (1 ... 
10) 


Tightening torque and torque angle, 
refer to Technical Data 





Extract taper roller bearing on final drive housing with special tool 
33 1 300 (extractor). 





Installation: 


Press-fit new taper roller bearing inner races cold with 
special tool 33 1 003 (sleeve). 


28 33022 





Lift shaft seals out of both bearing caps. 
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Press out outer bearing race with special tool 33 1 350 
(extractor fixture) and special tool 33 1 351 (extractor star tool). 


Caution! 
Special Tool must engage in the bearing outer race. 





Installation: 


Press-fit new bearing outer races with special tool 33 1 365 
(pressure plate). 





28 33 025 
The following 12 steps can only be omitted, if the final drive 


housing bearings were not replaced. 


Install final drive housing with new crown wheel and new 
bearings. 


Lubricate bearings thoroughly with approved final drive gear lube 
(refer to Fluids and Lubricants) and let them drip dry. 


Install side bearing caps marked with belonging shims (1), but at 
first without O-rings (2). 

Evenly tighten bearing cover screws opposite the crown wheel. 
Tightening torque, refer to Technical Data 





20 33 010 
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The compensating bore (1), recognized on the outside by tab (2), 
always faces up in installed position of the transmission. 





28 33 072 


Determining Friction Torque of New final drive housing Bearings 


Axial preload force of final drive housing bearings (4000 N) can 
be determined with help of the friction torque, 


refer to Technical Data 


Tighten bolts of second bearing cap uniformly only enough, that 
the differential can still be turned easily. 





30 33 267 


Install an output flange on the side opposite the crown wheel. 
Determine friction torque using a bracket with welded on nut (in- 
house manufacture) and special tool 00 2 000 (friction torque 
gauge). 

Turn friction torque meter at speed of approx. 50 rpm. 


The friction torque specified in the final drive housing bearing 
table should be reached, but not exceeded (refer to Technical 
Data). 


If new shaft seals have already been fitted, 20 Ncm must be 
added to each seal in which an output shaft rotates during the 
measurement process. 


refer to Technical Data 


30 33269 
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If the given friction torque is not reached, even though both 
bearing caps are tightened to the correct tightening torque 


(refer to Technical Data), 


install a thinner shim opposite the crown wheel and repeat the 
measuring procedures. 









3033270 


a If the friction torque is reached, even though the second bearing 
— cap has not yet been tightened to the correct thightening torque 


(refer to Technical Data), 


a thicker shim must be used on the crown wheel end and the 
measuring procedures repeated. 


3033 271 


To make finding the shim thickness easier, the distance between 
the shim and case can be measured with a feeler gage blade and 
added to the thickness of the used shim. 


Example: 

Second bearing cap not tightened (bolts screwed in uniformly) 
Specified friction torque reached and shaft seals not yet installed, 
refer to Technical Data. 
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Gap measured with blade | 0,20 mm 





Used shim 1,40 mm 














Install shim of thickness 1,60 mm 





Install new shims, 1.60 mm gage, and repeat measurement. 


Remove differential for installation of the drive pinion. 

(If final drive housing bearings were not replaced, procedures can 
be continued from this point.) 

Caution! 


Match side covers ad corresponding shims of determined 
thickness; don't mix them up. 





2 


20 33 016 


Install drive pinion with a new clamping sleeve (2). 





Immerse shaft seal in final drive oil and drive home flush with 
special tool 33 1 270 in conjunction with special tool 00 5 500 
(handle). 
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Press-fit input flange to the input shaft using special tool 
23 1 300 but do not tighten down. 


The axial preload force of drive pinion bearings (5000 N) can be 
determined with help of the friction torque. 


Tighten input flange with the collar nut in steps, measuring the 
friction torque after each step. 


Measure friction torque with special tool 00 2 000 and suitable 
socket head, 


refer to Technical Data. 


Caution! 


The relation between friction torque and preload force differs 
depending on the make of bearings. 


Take specified friction torque from the pinion bearing table 
and add 20 Ncm, 


refer to Technical Data. 


Install differential. Install side covers as marked with 
corresponding washers (1) and new O-rings (2). Tighten bolts 
uniformly. 


Tightening torque, refer to Technical Data 





20 33 010 





RA Replacing input bevel gear and crown wheel (Type M) - final drive housing remove BMW AG-TIS 14.09.2006 15:39 
Issue status (02/2004) Valid only until next CD is issued Copyright Page -15- 


Backlash/Tooth Contact Pattern Adjustment 


Attach special tool 00 2 500 (dial gauge holder) and measure 
torsional face runout, 


refer to Technical Data 


Caution! 


The tooth contact pattern is always most important for a 
perfectly adjusted pinion/crown wheel. 


To check the tooth contact pattern, coat the crown wheel teeth 
with printer's ink, turn in both directions several times and stop 
crown wheel suddenly with a piece of hard wood. 


28 33027 


Correction of torsion clearance, 
refer to Technical Data 
and contact pattern is performed by altering the thickness of both 


shims (1). 

If the backlash is too large, install a thinner shim on the crown 
wheel end. 

If backlash is too small, use a thicker shim on the crown wheel 
end. 


Axial displacement of the crown wheel of 0.01 mm signifies a 
change in tooth flank clearance of 0.0076 mm. 





Caution! 
The total thickness of both shims must not be changed. 


If a thinner or thicker shim is required to correct the tooth contact 
pattern, the total thickness must be corrected with the second 
shim, since otherwise the friction torque of bearings would be 
changed again. 


Installation: 
Dip new shaft seals in final drive gear lube. 


, s Drive shaft seal firmly home with special tool 33 1 230 (impact 
== OO 5500 bush) in conjunction with special tool 00 5 500 (handle). 
3 Replace drive flange if the bearing surface is seriously scored. 


Note: 
It is possible that the special tool 33 1 230 might have to be 
reworked to compensate for casting tolerances on the side 
cover. 
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Drive in new retaining plate with special tool 33 4 050 and 
special tool 00 5 500 (handle). 
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VK-23/Viets Baugruppe/Group: 33 weltweit 11/1995 


33 02 95 (007) All countries 
Final drive fluids changeover 
All models with option 209 
Subject: A new approved fluid is being made available for all final drives with limited-slip differential 


(option 209) in connection with the introduction of the Z3 Roadster. The new fluid is called 
"BMW Hinterachsgetriebedl Synthetik 

MSP/A" (BMW final drive fluid synthetic MSP/A) and it will replace "BMW 
Hinterachsgetriebed! MSP" (BMW final drive fluid MSP). 


Effect: It is not permitted under any circumstances to fill up the final drive on a Z3 Roadster with 
limited-slip differential with MSP fluid. It is imperative that MSP/A is used in this instance, 
as if the wrong type of fluid is used, creaking noises can be heard when the vehicle is in 


motion. 

Procedure: The final drives should be filled with the prescribed fluid. 
Any MSP fluid dealers may still have can be used up on any model except for the Z3 
Roadster. 

Parts: Hypoid fluids for final drives with plate-design self-locking limited-slip differential 


- BMW final drive fluid synthetic MSP/A 
55 | barrel 83 22 9 407 870 
205 | barrel 83 22 9 407 871 


- Castrol SAF-XJ 
- Veedol SAF 44 
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33 13 Differential E34 





Friction torque on differential casing bearings (both), 
according to differential type (see front) and 


bearing manufacturer. 
Note: 
Thouroughly lubricate bearings with differential lubricant, 


allow excess to drip off. 


















































Type K FAG Nm 1.18 - 2.62 

Type K SKF Nm 1.20 - 2.40 

Type K Timken Nm 1.28 - 2.60 

Type K Koyo Nm 1.20 - 2.62 

Type M FAG Nm 1.10 - 2.44 

Type M SKF Nm 1.00 - 2.00 

Type M Timken Nm 0.70 - 2.56 

Type M Koyo Nm 1.40 - 2.60 

Type G Timken Nm 1.80 - 3.80 

Type G Koyo Nm 1.40 - 3.40 
TD Differential, E34 BMW AG - TIS 14.09.2006 15:51 
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33 12 Drive Pinion and Backlash E34 



































Backlash mm 0.06 to 0.14 (0.0024 to 0.0055) 
Backlash mm 0.04 ... 0.10 
Vehicles with M60 B40 
Ring gear installing temperature °C 80... 100 
Max. input flange radial runout max. mm 0.07 
Approx. shaft seal friction torque approx. Nm 0.20 
TD Drive Pinion and Backlash, E34 BMW AG - TIS 14.09.2006 15:54 
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33 14 Final Drive with Limited Slip Differential E34 





























Slip torque with one differential side gear held tight and Nm 50 .:. 75 

one driven (plates lubricated with approved final drive 

gear lube) 

Optional outer plate thickness mm 1.9/2.0/2.1 

Inner plates mm 2.0 
TD Final Drive with Limited Slip Differential, E34 BMW AG - TIS 14.09.2006 15:55 
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00-1 


Tightening Torque Reference Values 


Applicable only tor shank bolts with standard and fine metric 
threads to DIN 13, sheet 13, and nuts with a nut height of 0.8 x 
d to DIN 934 and exclusively for u total = 0.125 (bolt phosphat- 
ed, nut without surface treatment or galvanized; lubricated 
State: not lubricated or also lubricated with oll). 


The tightening torque for cadmium-plated bolts or nuts (: total 
= 0.08 to 0.09) must be « 30 % less than that In the table when 
the degree of bolt material exploitation Is the same. 


The values given in this table are applicable to bolted connec- 
tions conforming with the conditions described above. 


Not applicable with use of different surface treatment or lubri- 
cated state of threads as well as with deviating nut height. 


Not applicable for bolts with expansion shanks, self-locking 
bolts or nuts as well as for the bolting together of parts made 
of ditferent materials. 


Threads 


M 14 
M 14x 1.5 
M 16 
M 16 x 1.5 
M 18 


M 18x 1.5 


M 20 


M 20 x 1.5 


Max. Tightening Torque Msp (Nm 
Property Class to DIN 267 


56 |58 ‘6.6 168 6-9 8 10.9 |12.9 
1.30118 116 62.7 [2.4 !29 (41 [4.9 
4.8 


4.1 
5.9 |83 |10 


2.7 13.6 (3.2 [4.3 





Extracted from BMW Standard N 600 02.0 


11-1 Engine 


Type | Nm 
11:11 Engine block 














1AZ Main bearing cap bolts’ 
Cleaned and lubricated M10 | M10 / M20 / M30 


M88-3 / S38 / S14 /M40/ M43) 1. Initial torque 
M42 /M50/ S50 / M51 20 

2. Turn additional 
50° 
2AZ Main bearing cap bolts’ M70 / M60/S70 
Do not remove coating from bolts 


1. Initial torque 
20 

2. Turn additional 

70° 





* Assemble engine with new bolts 


11-2 ENGINE 
Type Nm 
11:11 Engine Block 
3AZ Main bearing cap Inclined bolts 


Collar boits** or spacer bolts M8 | M60 1. 20 Nm torque 
2. 45° torque angle 


4AZ Struts/dracing shell M10 a 43 
5AZ Coolant drain plug In crankcase M12x1.5 ‘im. 30 
M14x1.5| M70 / S70 / M60 28 

All others . 





6AZ 





Main oll bore M16x1.5] All 


** When repairing replace hexagon head bolts with 
washers against collar bolts. 


11-3 ENGINE 


Type Nm 
4142 Cylinder head and Cover 
1AZ Cylinder head bolts * M10 1. 60 NM torque 
15 minute settling 
time 
2. 33+ 3° torque 
angle 


25 minute warm- 
running time 

3. 25+ 5° torque 
angle 


* Replace, wash and oll cylinder head bolts. 


11-4 ENGINE 


1112 Cylinder Head and Cover 


2AZ Cylinder head bolts * 
Hexagoh head bolt ** M10 | M20 


Torx head bolt ** M10 | M20 


* Replace, wash and oll cyjinder head bolts. 
** When repairing, only use Torx head bolts. 


Type 


Nm 


. 40 + 5 Nm torque 


15 minute settling 
time 


. 60 + 5 Nm torque 


25 minute warm- 
running time 


. 25+ 5° torque 


angle 


. 30 Nm torque 
. 90° torque angle 
. 90° torque angle 


No settling time 
No warm-running 
time 


11-5 ENGINE 


192 Cylinder Head and Cover 


3AZ Cylinder head bolts * M21 


4AZ Cylinder head bolts * M30 


* Replace, wash and oil cylinder head bolts. 


Type 


Nm 


. 50 + 10 Nm torque 
. 90 + 5° torque angle 


for bolts 1-10 

73 + 3° torque angle 
for bolts 11-14 

15 minute warm- 
running time 


. 90 + 5° torque angle 


. 60 + 2 Nm torque 


20 minute settling 
time 


. 80 + 2 Nm torque 


25 minute warm- 
running time 


. 35 + 5° torque angle 


11-6 Engine 


1112 Cylinder head and cover 


5AZ Cylinder head bolts* 


6AZ Cylinder head bolts* 


* Replace, clean and lubricate cylinder head bolts 


Type 


M10 | M40 / M42 / M43 / MSO 





Nm 


. Initial torque 


80 


. Loosen all bolts 


1/2 turn 


. Initial torque 


50 


. Turn additional 


90° 


. Turn additional 


90° 
Run engine 25 min. 


. Turn additional 


90° 


. Initial torque 


30 


. Turn additional 


90° 


. Turn additional 


90° 


11-7 ENGINE 


1112 Cylinder Head and Cover 


7AZ Cylinder head bolts * 
Hexagon head bolt ** 


Torx head bolt ** 


8AZ Cylinder head bolts * 


* Replace, wash and oll cylinder head bolts. 
** When repairing, only use Torx head bolts. 


Type 


M10} M70 


M10| M70/S70 


M10} M60 


Nm 


. 30 Nm torque 


15 minute settling 
time 


. 120° torque angle 


. 30 Nm torque 
. 120° torque angle 


. 30+ 2 Nm torque 
. 80° torque angle 
. 80° torque angle 


11-8 ENGINE 


a te Cylinder Head and Cover 


9AZ Cylinder head bolts * 


10AZ Cylinder head bolts * 


Replace, wash and oll cylinder head bolts. 


Type 


M12} M88-3 / S38 B35/ S14 


M12| S38 B36 / S38 B38 


Nm 


. 50 Nm torque 
. 80 Nm torque 


15 minute settling 
time 


. 100 Nm torque 


. 20 Nm torque 
. 60° torque angle 
. 70° torque angle 


11-9 ENGINE 


11 12 Cylinder Head and Cover 


11AZ Cylinder head cover 


12AZ Oll trap to cylinder head cover 


13AZ Timing case to cylinder head 


M6 


M7 


M8 


M8 


M7 


M8 


All 


All 


M21 


M21 


All 


All 


Type 


10 


15 


15 


17 


15 


20 


Nm 


11-10 ENGINE 


1113 Oll Pan 


1AZ Oll drain plug 
Wrench size 17 mm 


Wrench size 19 mm 


M12x1.5/ All 


M22x1.5| All 


Type 


35 


60 


Nm 


11-11 Engine 


1114 Housing covers 


1AZ_ Timing chain cover, upper and lower 


2AZ Front/rear end cover to engine block 


3AZ Studs to timing chain cover 


Type 


M6 | all 


M10 


M6 


M8 


M51 


Nm 


10 


22 


47 


10 


22 


65 


11-12 Engine 


Type | Nm 
11 22 Flywheel 






1AZ_ Flywheel to crankshaft 





M40 / M42 / M43 
M51Automatic 


M60 manual transmission 


all others 






* Assemble with new microencapsulated bolts. 


** T50 Torx bolts for dual mass flywheel 
Do not use bolt locking fluid. 
Bolts form an integral part of the flywheel. 
Lubricate threads of bolts. 


11-13 ENGINE 


11 23 Vibration Damper 


1AZ Pulley to crankshaft 


2AZ Vibration damper hub to 
crankshaft * 


Replace bolts. 


Type 


M10 


M18x1.5 | M20 / M21 / M50 
M24x1.5 | M30 / M88-3 / S14 / $38 B35 


M18x1.5 | M51 / M60 / M70/ S70 





M20x1.5 | S38 B36 


M12x1.5 | S38 B38 / S50 B30 


aonlLWh — &2WwWh — 


Wnrh — 


Nm 


190 


410 


440 


. 100 + 10 Nm torque 
. 60° torque angle 
. 60° torque angle 
. 30° torque angle 


. 150 Nm torque 

. Loosen 

. 60 Nm torque 

. 60° torque angle 
. 60° torque angle 
. 30° torque angle 


. 60 Nm torque 
. 50° torque angle 
. 50° torque angle 


11-14 Engine 


Type Nm 
11 23 Harmonic balancer 
3AZ_ V-belt pulley and harmonic balancer 
at hub 10.9 M8 bolt | S38 B36 / S38 B38 34 
M8 | all others 22 


4AZ V-belt pulley to harmonic balancer 





8.8 M8 bolt | S38 B36 /S38 B38 /S50 B30 22 
5AZ Toothed-belt pulley with hub/ 
hub to crankshaft* M16x1.5 | M40 310 
M42 / M43 330 


* Use new bolts for assembly 


11-15 Engine 


11 24 Connecting rods and bearings* 


1AZ_ Rod bolts* 


* Replace, clean and lubricate rod bolts 


Type 


M10 / M30 


M20 / M21 / M40 / M42/ M43 
M50 / M51 /M70/S70 


M60 


M88-3 


1. 


Nm 


55 


Initial torque 
20 


. Turn additional 


70° 


. Application torque 


5 


. Initial torque 


20 


. Turn additional 


80° 


. Initial torque 


30 


. Turn additional 


50° 


11-16 ENGINE 


11 24 Connecting Rods and Bearings 


1AZ Conrod bolts * 


Replace, wash and oll conrod bolts. 


Type 


$14 / $38 B35 / S38 B36 
$38 B38 


$50 B30 


= 


—_ 


Nm 


. 15 Nm torque 
. 30 Nm torque 
. 60° torque anale 


. 20 Nm torque 
. 65° torque anale 


11-17 Engine 


11 28 


1AZ 


Type 


Poly-V-belt with tensioner and idler pulley 


Idler lever to alternator bracket M10 * 10.9 | M43 


* Use new bolt for assembly 


Nm 


90 


11-18 Engine 


1131 Camshaft 


1AZ Camshaft bearing cap 


2AZ Toothed-belt pulley to camshaft 


3AZ Chain sprocket to camshaft flange 


4AZ Chain sprocket to camshaft 


5AZ Spline to intake camshaft 


M6 
M7 
M8 
M10 


M6 


M7 


M14 x 1,5 


Type 


all 

all 

all 

M20 / M21 / M40 
M60 

all others 


MSO / M50 VANOS 


all others 


MS1 


MSO VANOS 


Nm 


10 


15 


20 


65 


15 


10 


. Application torque 


5 


. Joining torque 
22 


15 


. Joining torque 


20 


. Turn additional 


35° 


. Joining torque 


40 


. Turn additional 


60° 


11-19 Engine 


11 31 


6AZ 


TAZ 


8AZ 


9AZ 





Type 
Camshaft | 
Flange to camshaft M30 
Chain tensioner screw plug M22x1.5 | M50 

all others 


Cylinder for chain tensioner plunger M26x1.5 | M50 
all others 


Bearing flange to engine block M6 x 20 | M60 


Nm 


145 


50 





40 


70 


50 


13 


11-20 Engine 


1133 


Rocker arms and bearings 
1AZ Lock screw in rocker arm 


Lock screw in rocker arm 


| Type 


M6 | M10 / M20/ M30 


M6 | M21 


11-21 Engine 


11 35 Layshaft 


1AZ Toothed-belt pulley to layshaft 


Type 


M10} M20/ M21 


Nm 


60 


11-22 Engine 


11 36 


TAZ 


2AZ 


3AZ 


4AZ 


5AZ 


6AZ 


TAZ 


8AZ 


Variable valve timing 


Banjo bolt to VANOS controller 
Plug screw to VANOS controller 
Plug screw to hydraulic plunger 


VANOS hydraulic line to oil filter 
assembly bracket 


Collar nut to spline 


Cover to VANOS controller 


Filter screw to VANOS controller 


* Secure bolts with Loctite 


4/2 directional-control valve to VANOS casing 


M14x1.5 


M22x1.5 


M36x1 


M6 


MS * 


Type 


M50 VANOS 
M50 VANOS 
M50 VANOS 


M50 VANOS 


MS0 VANOS 
S50 B30 


S50 B30 


S50 


Nm 


30 


12 


11-23 Engine 


11 41 


1AZ 


2AZ 


3AZ 


4AZ 


Oil pump with filter screen and drive 


Screw plug for pre’ssure-relief valve 
Oil pump to engine block 
Oil pump cover 


Chain sprocket to oil pump 


Left-hand thread 


M10x1 


M8 


M6 


M6 


M10 


M10x1 


Type 


M10 / M30 
M20 

all 

all 

M10 / M30 
M60 

M50 / S50 


all others 


Nm 


40 


30 


22 


10 


10 


47 


25 


25 


11-24 Engine 


Type Nm 
11 42 Oil filter and lines 

1AZ_ Disposable filter (cartridge) all hand tight 
(according to 
manufacturer's 
instructions) 

2AZ_ Full-flow oil filter element (cover) M8 | all 22 

3AZ Oil filter housing (line) to block M8 a 22 


M20x1.5 | M20 B25 40 


11-25 Engine 


11 42 


4AZ 


5AZ 


6AZ 


TAZ 


Type 
Oil filter and lines 
Oil filter drain plug 
Banjo bolt | M21 / M88-3 / S38 


Aluminum bolt | M21 





Bolt in threaded insert | M21 


Oil drain line at oil filter and upper pan 
section (banjo bolt M60 / M70/ S70 


Oil lubrication line to bearings and 
camshafts M6 | all 


Oil line to cylinder head for camshaft 
lubrication Banjo bolt M8x1 | all 


M5 | all 


Nm 


10 


11-26 Engine 















11 42 Oil filter and lines 
8AZ Oil radiator oil lines to oil filter housing 
9AZ Oil lines to turbochar 
10AZ Oil lines from turbocharger to engine block 
Banjo bolt M16x1.5 | all 


11AZ Oil line to turbocharger 
Banjo bolt | all 


Union nut 


11-27 Engine 






11 51 Water pump and drive 


1AZ Water pump to engine block 


11-28 Engine 


11 52 Fan 


1AZ Fanclutch to water pump 
Union nut 


Type 


Left-hand thread | all 


Nm 


40 


11-29 Engine 


11 53 


Thermostat and connections 
1AZ Thermostat housing 


2AZ Bleed screw 


Type 


M6 | all 


M8 | all 


Nm 


10 


11-30 Engine 


11 61 


Intake manifold 


1AZ_ Intake manifold to cylinder head 


2AZ Sound insulation shield to bracket 


Type 


M8 | all 


M7 | all 


M6 | all 


M6 | M60 


Nm 


11-31 Engine 


11 62 Exhaust manifold 


1AZ Exhaust manifold to cylinder head’ 








Install upper row of 
studs with locking fluid M8 | all 


Retorque after 2000 km 
Loosen bolt first M8 | M21 12 


* Apply Molykote HSC paste to exhaust nuts and bolts. 


11-32 Engine 


Type Nm 















11 62 Exhaust manifold 


2AZ Exhaust manifold to cylinder head’ M10 | M30/ 745i Turbo 


When mounting on new cylinder head 
or with new studs 


Subsequent mounting 
Retorque after 2000 km 15 


Loosen bolts first 
Install studs with Molykote HSC 


Protrusion from head: 
Short studs 88 + 1.0mm 
Long studs 98 +0.5mm 





* Apply Molykote HSC paste to exhaust nuts and bolts. 


11-33 Engine 


11 65 


1AZ 


2AZ 
3AZ 
4AZ 
5AZ 
6AZ 
7AZ 
8AZ 


9AZ 


z 
3 


Type 


Intake boost unit with control device 


N 
ur 


Turbocharge to exhaust manifold M10 


> 
ur 


M30 / M51 


= 
© 
nN 
on 


Bypass valve to charge tract 


SS 
° 


Ring nut to exhaust manifold 


Bolts on recirculation valve 


= 
os) 
Nn 
N 


Charae tract to exhaust manifold 


= 
& 
N 
Nn 


= 
no 
= 
Oo 


Oil return flange to turbocharger 


_ 
oO 


Oil return line to turbocharger Banjo bolt 


‘= 
or 


Threaded plug to oil return M16 


w 
oO 


Control line to bypass valve/turbocharger 


11-34 Engine 


Type | Nm 
11 66 Vacuum pump 








1AZ Vacuum pump to cylinder head 


microencapsulated M9 


11-35 Engine 


11 78 


Emissions-control, Lambda oxygen sensor 


1AZ Lambda sensor 


Type 


55 


11-36 Engine 


11 81 Engine mounts 


1AZ Rubber bushing to front suspension 
subframe 


2AZ Rubber bushing to engine support 
bracket 


3AZ Engine support bracket to engine 


M8 


M10 


M8 


M10 


M8 


M10 


Type 


Nm 


22 


42 


22 


42 


22 


42 


12-1 


12 11 


1AZ 


2AZ 


3AZ 


ENGINE ELECTRICAL SYSTEM 


Distributor 


Distributor 


Distributor rotor to adapter with 
DME 


High tension distributor cap 


M20 


M10. M30 


All 


All 


Type 


22 


2.8 


Nm 


12-2 Engine electrical system 


12 12 Spark plugs 


1AZ Spark plugs (unlubricated) 


12 13 Ignition coil 


1AZ_ Primary connections 


Type | Nm 


M 12x 1.25| S 14, M 88-3, S 38, S 50 25 


M 14x 1.25 | M 10, M 20, M 30, M 40, M43 
M 50, M 60, M 70, S 70 30 


12-3 


12 14 


1AZ 


2AZ 


3AZ 


ENGINE ELECTRICAL SYSTEM 


Electronic Switch or Control Units 


TCI control unit 


Knock sensor 


Speed and reference mark 
senders 


Type 


All 
745 1A 


All 


All with DME 


Nm 


12-4 


12 21 


1AZ 


2AZ 


12 23 


1AZ 


2AZ 


3AZ 


ENGINE ELECTRICAL SYSTEM 


Preheating Relay 


Terminal 30 wire to glow plug 
relay 


80 A fuse for alow plua relay 


Glow Plugs 
Glow plug 
Glow plug 4" 


Wire to glow plug 


Type 


M51 


M51 


M21 
M21, M51 


M21, M51 


Nm 


25 


20 


12-5 Engine electrical system 


12 31 


1AZ 


2AZ 


3AZ 


4AZ 


5SAZ 


Type 


Alternator with drive and mountings 


Wires to alternator 


KI. D+} M 10, M 20 
all others 
KI. B +| S 38 B38 


all others 


Pulley all 
Pulley (poly-V-belt) all 


Rear bracket | all 
Cylinder bolt for wiring bracket | 





12-6 


12 41 


1AZ 


2AZ 


3AZ 


4AZ 


ENGINE ELECTRICAL SYSTEM 


Starter and Mounting Parts 
Starter 

Support to starter 

Support to crankcase 


Wires to starter 
Terminal 30h 


Terminal 50 


Terminal 30 


MS 


M5 


M6 


M8 


All 


All 


All 


All 


All 


All 


12 


Nm 


12<7 ENGINE ELECTRICAL SYSTEM 


12 42 Starter Wiring 


1AZ_ Battery positive connection point 


in power distributor 


2AZ Battery positive connection point 


In power distributor 


12 52 Plug Connectors, Terminals 


1AZ Holder for modules 


2AZ Ground connections 


Flange nut 


M8 


M8 


M6 


Type 
E32, E34, E31 
E36 
E36 
E36 


20 


16 


Nm 


12-8 Engine electrical system 


12 61 


1AZ 


Oil pressure, oil temperature, oil level 
display 


Oil pressure switch 


Note: 
Lubricate threads 


Type Nm 


M 10, M 40, M 42 
M 21, M 51, 
M 20, M50, 


M30, M 60, M70, S 70 40 


M 88-3, S 14, S 50, S 38, 


M 43 20 


12-9 


12 62 


1AZ 


2AZ 


3AZ 


4AZ 


5SAZ 


6AZ 


TAZ 


ENGINE ELECTRICAL SYSTEM 


Coolant Temperature 


Temperature sensor to water 
flange (glow time/coolant 
temperature gage) 


Temperature switch (5.5° C / 17° C) 
to fuel filter / cvlinder head 


Coolant temperature sensor 


Temperature gage sender to 
cylinder head 


Temperature gage sender to 
coolant flanae 


Temperature sensor - air 


Temperature sensor - oil 


Type 


M21 


M51 


M21 
$38, $50 


All others 


All 


$50 
$50, $38 


$50, $38 


18 


13 


18 


13 


20 


19 


13 


13 


13 


Nm 


12-10 


12 63 


1AZ 


12 72 
1AZ 


2AZ 


ENGINE ELECTRICAL SYSTEM 


Switches and Relays 


Temperature switch for electronic 


box 


Senders for Control Unit 


Lever to pedal value sender 


Pedal value sender to pedal 


console 


Type 


E32, E34, E31 


All 


All 


15 


Nm 


12-11 


12 90 


ENGINE ELECTRICAL SYSTEM 


Type 
Control Unit Box 
Assembly of upper and lower 
sections E32, E34, E36 


Center section to body E32, E34 


Nm 


13-1 


13 11 


1AZ 


2AZ 


3AZ 


3AZ 


4AZ 


5AZ 


6AZ 


TAZ 


BAZ 


FUEL SYSTEM 


Carburetor 


Carburetor to Intake manifold 
Carburetor to Insulating flande 


Insulating flange to Intake 
manifold 


idling shutoof valve 
Flow valve 


Throttle valve assembly to float 
housing 


Throttle valve neck to intake 
manifold 


Throttle valve control to 
carburetor 


Warm-up requlator to engine 


max. 


max. 


max. 


max. 


All 


All 


All 


All 


All 


All 


All 


2 BE 


All 


Type 


10 


10 


10 


23 


Nm 


13-2 


13 31 


TAZ 


2AZ 


3AZ 


4AZ 


SAZ 


FUEL SYSTEM 


Fuel Pump with Drive and Pipes 


Fuel pump to engine 

Fuel pipe coupling bolt 

Fuel pipe coupling bolt 

Fuel pipe to pressure requiator 


Return pipe connector to 
pressure requlator 


Type 


All 
= All with K-Jetronic 
el All with K-Jetronic 


| All with L-Jetronic 





All with L-Jetronic 





Nm 


13-3 FUEL SYSTEM 


13 32 Fuel Filter 


1AZ_ Fuel pipe to filter housing and 
Injection pump 


Coupling nut 
Adapter 
Coupling bolt 


2AZ Fuel filter to holder 


M14x1.5 


M12x1.5 


M14x1.5 


M8 


Type 


M21, M51 
M21, M51 
M21, M51 


M51 


14 


22 


Nm 


13-4 


13 51 


TAZ 


2AZ 


3AZ 


4AZ 


SAZ 


6AZ 


TAZ 


BAZ 


FUEL SYSTEM 


Injection Pump 


Plug for high pressure section of 
Injection pump 


Distributor Injection pump to 
holder 


Electric shutoff to Injectlon pump 


Electric cold start valve to 
Injection pump 


Coupling bolt (OUT) to Injection 
pump (fuel return) 


Pressure valve holder to injection 
pump 


Expansion element housing 
(temperature dependent idling 
speed boost) to Injection pump 


Distributor Injection pump to 
flange and console 


M21, M51 


M21, M51 


M21, M51 


M21 


M21, M51 


M21, M51 


M21 


M21, M51 


Type 


30 


22 


20+5 


20 


25 


45 


18 


22 


Nm 


13-5 


13 52 


1AZ 


2AZ 


3AZ 


FUEL SYSTEM 


Injection Pump Drive 


Toothed belt pulley to injection 
pump 


Chain sprocket to Injection pump 


Chain tensioner 


M21 


M51 


M51 


Type 


47 


50 


15 


Nm 


13-6 


13 53 
1AZ 


2AZ 


3AZ 


FUEL SYSTEM 


Fuel Injecttlon Nozzles and Pipes 


Injection nozzle combination 
(assembly) 


Injection nozzle combination to 
cylinder head 


Injection pipe (coupling nut) to 
Injection pump and nozzle 
combination 


Type 


M21, M51 


M21 


M51 


M21, M51 


80 


40 


65 


20 


Nm 


13-7 


13 62 
1AZ 


2AZ 


3AZ 


4AZ 


FUEL SYSTEM 


Senders for Control Unit 


Temperature time switch 


Coolant temperature sensor 


Temperature switch 


Air temperature sensor 


Type 


All except diesels 


All except diesels and M60 


M60 


All 


All 


25 


13 


18 


28 


13 


Nm 


13-8 FUEL SYSTEM 


13 64 Fuel Injectors 


1AZ Fuel Iniector to Intake manifold 


2AZ Coupling nut on fuel Injector 


Type 


All 


All with K-Jetronic 


10 


25 


Nm 


16-1 FUEL SUPPLY SYSTEM 


16 11 Fuel Tank and Mounting Parts 
1AZ_ Fuel tank to body 


Bolt 


Nut 


Retaining strap 


2AZ Connecting pipe to fuel tank 


3AZ Heat shield to fuel tank 


4AZ Drain plug on fuel tank 


M8 


M8 


Type 


E30, E31, E32, E34, E36 


E30 


E24 


E30 


E30 


E24 


E31 


All 


25 


Nm 


16-2 


16 12 


1AZ 


2AZ 


3AZ 


4AZ 


5AZ 


6AZ 


7AZ 


FUEL SUPPLY SYSTEM 


Fuel Supply 


Pump assembly to metal-bonded 
mount 


Holder to fuel pump or fuel 
reservolr 


Electric connections on fuel pump 
Electric connections on fuel pump 
Electric connections on fuel pump 
Plastic nut on cover for fuel pipes 


Hose clamps 
10 ... 16 mm dia. 


M4 


M5 


Type 


All with fuel injection 


All with fuel Iniection 
All with fuel Injection 
All with fuel Iniection 
All with fuel Iniection 


E30 


All 


6.5 


1a 


1.6 


Nm 


16-3 FUEL SUPPLY SYSTEM 


16 13 Fuel Vapor Venting 


1AZ Fuel vapor venting tank to body 


E24 


E30 


Type 


4.5 


Nm 


16-4 FUEL SUPPLY SYSTEM 


1614 Fuel Pump 


1AZ Fuel level sender to fuel intake 


2AZ End ring for fuel tank 
(fuel level sender/pump) 


26.5 mm high 


31.5 mm high (new) 


Type 


All with transfer pump In 
tank 


I 
634631 40 
E36.634.E31 | 55 


Nm 


17-1 


17 00 


1AZ 


2AZ 


3AZ 


COOLING SYSTEM 


Coolant 


Coolant hoses 
32 ... 48 mm dia. 


Bleeder screw (8 mm wrench 
size) on thermostat housing 


Level switch (30 mm wrench size) 
to coolant expansion tank 


All 


All 


All 


Type 


2.5 


Nm 


17-2 


17 11 


1AZ 


2AZ 


3AZ 


4AZ 


COOLING SYSTEM 


Radiator and Mounting Parts 

Radiator to body 
Self-tapping screw 
Screw 

Drain plug on radiator 


Temperature switch to radiator 
(91° / 99° C) 


Expansion tank to body 


B6.3 


M6 


max. 


All 


All 


All 


All 


All 


Type 


2.5 


15 


Nm 


17-3 COOLING SYSTEM 
Type 
17 21 Engine Oil Cooler 
1AZ Engine ollcoolertobody AI 


Oll cooler vapor extraction guide 
to trim panel B4.8 |_ M3 E36 


14 


Nm 


17-4 COOLING SYSTEM 
Type 


17 22 Oll Cooler Pipes 


1AZ Pipes to enqine oil cooler All 
2AZ Pipes to oll filter head M3 E36 
3AZ Holder to oll cooler pipes All 


4AZ Oll cooler pipe holder to alternator M6 | M3 E36 


17-5 COOLING SYSTEM 


17 22 Oil Cooler Pipes 


SAZ Coupling nuts on transmission oil 
cooler (on radiator) and on trans- 


mission M18x1.5 
M22x1.5 

6AZ Oll pipes to transmission 
Coupling bolt M16x1.5 


7AZ_ Oll pipes to transmission oll 
cooler 


Coupling bolt M14x1.5 


8AZ Adapters to transmission 
M14x1.5 and M16x1.5 


9AZ Oll hose to oil pipe 
10AZ Oil pipe holder to cooler 
11AZ Oil pipe holder to body 


12AZ Oil cooler to transmission 


Type 


All 


5 HP 30 


All 


A5S$ 300 J 


All 


All 

7451 A 
7451 A 
7451 A 


5S HP 30 


20 


28 


6.5 


10 


Nm 


18-1 Exhaust system 


18 00 Exhaust system, complete 


1AZ Exhaust pipe to exhaust manifold or 
turbocharger 


Spring-loaded version 
Tighten down nuts evenly 
until spring is against block 
then loosen 1.5 turns 


Tighten nuts until spring 
is tensioned to 27 + 1mm 
2AZ Exhaust pipe to flow conductor 


3AZ Resonator clamp 


Listings are for non-standard torques. 
For standard torques consult Torque 
Specifications. 


M8 


Type 


M30 / M70 


MS1 


745i A 


all 


Nm 


10 


25 


15 


21- 


21 11 


1 Clutch 


Bellhousing 


1AZ_ Bellihousing to engine block 


M8 


M 10 


M 12 


Type 


27 


51 


21-2 Clutch 


21 21 Clutch and clutch disk 
1AZ_ Clutch to flywheel 
6-point bolt 8.8 
Cylinder bolt 8.8 
6-point bolt 


Cylinder bolt 


* Replace bolt and taper sleeve. 


M8 


M8 


10.9 M8 


10.9 M8 


Type 


all 
all 
$38 B36 */S14* 


24 


24 


34 


34 


21-3 Clutch 


2152 


1AZ 


2AZ 


3AZ 


4AZ 


5AZ 


Clutch release mechanism (hydraulic) 
Union nuts for hydraulic lines 

Master cylinder to mounting bracket 
Master cylinder dowel screw 

Master cylinder to pedal assembly 


Slave cylinder to bellhousing/ 
transmission casing 


Type 


all 
all 
all 


Nm 


16 


22 


22 


10 


22 


23-1 MANUAL TRANSMISSION 


23 00 Transmission Assembly 
1AZ Transmission to engine 


Hexagon head bolts 


Torx bolts 


M8 


M10 


Mi2 


M8 


M10 


M12 


All 


All 


All 


All 


All 


All 


Type 


25 


49 


74 


22 


43 


72 


Nm 


23-2 


23 00 


2AZ 


3AZ 


4AZ 


MANUAL TRANSMISSION 


Transmission Assembly 


Transmission to clutch housing 


Reinforcement plate to transmis- 
sion 


Oll drain plug / filler plug 


Mi2 


M8 


Type 


All 


All 
All 


S6S 560G 


76 


23 


50 


52 


Nm 


23-3 


23 11 


1AZ 


2AZ 


3AZ 


4AZ 


5AZ 


MANUAL TRANSMISSION 


Case and Covers 


Transmisslon case rear/front 
sections 


Cover with guide tube/transmis- 
slon case 


Bearing cap/sealing flange 


Reverse gear shaft to transfer 
case 


Reverse gear shaft holder to 
transfer case 


M8x22 


M8x30 


M6 


All 


All 


All 


All 


All 


All 


All 


Type 


22 


18 


25 


10 


10.5 


49 


25 


Nm 


23-4 


23 11 


6AZ 


TAZ 


BAZ 


9AZ 


MANUAL TRANSMISSION 


Case and Covers 


Reverse gear shaft to case 


Support for reverse qear shaft 
Mount bracket to rear case section 


Mounting tabs for sealing cover 


10AZ Mount to layshaft 


(installed with bolt cement) 


M8 


M10 


M8 


M6 


M6 


M10 


Type 


All 

$5D310Z 

All 

240 / 260 

240 / 260 / 265 / 280 


280 


$5D200G 


$5D310Z 


280 


Nm 


25 
20 
45 
25 
10 


10 


1. 70 Initial torque 
2. Loosen 


3. 60 final torque 


30 


60 


23-5 MANUAL TRANSMISSION 


23 11 Case and Covers 


11AZ Plug on rear case section 


12AZ Sealing caps on rear case section 
13AZ Reversing bolt to reversing lever 


14AZ Clamping claws to rear case 
section 


15AZ Locking plate screws 


M20 


Type 


All 
240 
260 / 280 


240 / 260 / 280 


ZFSSNGSSD310Z 


ZF S-5/16/S 5 D 310 Z 


ZF S-5/16/S 5D 310Z 


60 


40 


Nm 


23-6 MANUAL TRANSMISSION 


23 11 Case and Covers 


16AZ Holder to transfer case 


17AZ Holder to rear case section 


Type 


M6 | 265/Sport 


$5 


D310Z/S5D200G/ 
250 G 


10 


Nm 


23-7 MANUAL TRANSMISSION 


Type Nm 
23 21 Transmission Shafts 
1AZ Output flange 
Collar nut Installed with bolt 
cement All 1. 170 initial torque 
2. Loosen 


3. 120 final torque 


2AZ Gear wheel to layshaft M10 | 265/Sport 60 


23-8 MANUAL TRANSMISSION 


23 31 Interior Shift Components 


1AZ Shift arms to transmission case 


Type 


$5D310Z 


45 


Nm 


23-9 


23 71 


1AZ 


2AZ 


3AZ 


MANUAL TRANSMISSION 


Transmission Suspension 


Transmission mounts (rubber) to 
cross member 


Transmission cross member to 
body 


Mount bracket to transmission 


M10 


M10 


M8 


M8 


All 


All 


All 


All 


Type 


42 


42 


21 


21 


Nm 


24-1 AUTOMATIC TRANSMISSION 


24 00 Transmission Assembly 
1AZ Transmission to engine 
Hexagon head bolts 
Hexagon head bolts 
Hexagon head bolts 
Torx bolts 
Torx bolts 
Torx bolts 


2AZ Reinforcement plate to trans- 
mission 


M8 
M10 
Mi2 

M8 


M10 


M12 


M8 


All 


All 


All 


All 


All 


All 


All 


Type 


24 


45 


82 


21 


42 


63 


23 


Nm 


24-2 


2411 


1AZ 


2AZ 


3AZ 


4AZ 


AUTOMATIC TRANSMISSION 


Transmission Case, Oil Sump 


Transmission extension 


Guard 


Converter bell housing 


Plug on transfer plate 


M8 


M6 


M8 


M10 


M10 


M14 


M20 


Type 


All 
A4S310R 
All 

All 

4 HP-22/24 
A4S310R 
All 

4 HP-22/24 


4 HP-22/24 


25 


Nm 


24-3 AUTOMATIC TRANSMISSION 


24 11 Transmission Case, Oil Sump 
5AZ Oil sump M6 
6AZ Olli drain plug M10 


7AZ Oil filler plug 


Type 


All 


4 HP-22/24/A5S 310Z 


A 5S 300 J 


A4S310R 


A5S 560 Z 


All 


A4S310R 


A5S 300 J 


A5S 560 Z 


A4S310R 


A 5S 300 J 


A5S310Z/A5S 5602Z 


100 


Nm 


24-4 AUTOMATIC TRANSMISSION 


24 11 Transmission Case, Oil Sump 


8AZ Oll filler pump 


9AZ Plug M18 


10AZ Oll bore plugs 


Type 


3 HP-22 


4 HP-22/24/A5S310Z 


All 


A5S 300 J 


ASS3I0Z/A5S560Z 


15 


Nm 


24-5 AUTOMATIC TRANSMISSION 


24 13 Transmission Extension, 
Bearings, Seals 


1AZ Slotted nut / output flanae 


Type 


ASS3IOZ/ASS56E0Z _ 


120 


Nm 


24-6 


24 21 


AUTOMATIC TRANSMISSION 
Type 


Input, Intermediate and Output 


Shafts 
1AZ Output flange collar nut A5S 300 J 


All 


225 


100 


Nm 


24-7 Automatic transmission 


Type Nm 
24 22 Planetary gear set 
1AZ_ Brake coupling D/G to M 8 | A5S 310Z 1. Screw in all bolts until 
transmission casing firm contact is made. 
2. Center bolt 30 
3. Two outside bolts 


15, then 30 
4. Starting at center, 
all bolts to 63 


24-8 Automatic transmission 


24 23 Shift clutches 


1AZ_ Torx bolts for clutch F 
to transmission casing 


Type 


M 6 | 4 HP-22/24 


Nm 


10 


24-9 Automatic transmission 


24 30 


HydrJelec. control elements 


1AZ_ Shift body to transmission 


2AZ Valve body to shift body 


M6 


M6 


M6 x 12 


M6 x 55 


M6 


Type 


3 HP-22 
4 HP-22/24/A5S 310Z 
A4S 310R 


ASS 560Z 


Nm 


24-10 Automatic transmission 


24 31 


1AZ 


2AZ 


3AZ 


4AZ 


Fluid pump 


Fluid pump to casing 


Fluid filter screen 


Fluid pump housing 


Tube fittings, fluid radiator lines 
to transmission 


M6 


Type 


all 

A4S 310R 

all 

ASS 310Z/ A5S 560Z 
A4S 310R 


ASS 310Z 


A5S 300J / A4S 310R 


11 


20 


10 


28 


24-11 Automatic transmission 


24 32 


1AZ. 


2AZ 


3AZ 


4AZ 


5AZ 


Governor 


Governor flange to transmission 


Threaded stud to centrifugal governor 


6-point nut to threaded stud 


6-point bolt to centrifugal governor 


Governor housing to hub 


M8 


M6 


M6 


M6 


Type 


all 


4 HP 22/H 


Nm 


16 


10 


11 


11 


24-12 Automatic transmission 


24 34 


1AZ 


2AZ 


3AZ 


4AZ 


Shift valves, parking lock 


Pressure regulator to valve body 


Solenoid valve to valve body M6 


Guide plate for parking lock mechanism 


Pulse generator M5 


M8 


Type 


M 6 | 4 HP-22/24 EH/A5S 3102 


A4S 310R 


4 HP-22/24 EH/ASS 3102 


A4S 310R 


ASS 560Z 


ASS 310Z 


A5S 560Z 


ASS 310Z 


ASS 300J 


ASS 560Z 


Nm 


10 


23 


23 


24- 


24 35 


13 Automatic transmission 


Type 


Wiring harness, shift elements and gauge 


1AZ Transmission socket to casing M 26 | 4 HP-22/24 EH/A5S 310Z 


A4S 310R 


Nm 


12 


14 


24-14 Automatic transmission 


24 40 Torque converter 


1AZ Torque converter to flywheel 


Type 


M 8 | all 


M 10 | all 


A4S 310R/A5S 3102Z/ 
ASS 300J / A5S 560Z 


Nm 


26 


49 


45 


24-15 Automatic transmission 


24 51 External shift linkage 


1AZ Selector lever to transmission 


Type 


M 8 | all 
A4S 310R 


ASS 300J 


Nm 


20 


15 


24-16 Automatic transmission 


24 52 Internal shift mechanism 


1AZ_ Shift segment to shaft 


Type 


A4S 310R 


Nm 


22 


24-17 Automatic transmission 


2471 


1AZ 


2AZ 


3AZ 


4AZ 


5AZ 


Transmission mounts 


Cross member to floorpan 


Rubber bushings to cross member/ 
transmission 


Support tube to engine subframe 


Rubber bushing to support tube 


Support plate 


Type 


all 


all 


E36 


E36 


E36 


Nm 


21 


21 


42 


21 


21 


25-1 


25 11 


Shift Console 


1AZ 


2AZ 


3AZ 


4AZ 


5AZ 


6AZ 


7TAZ 


GEAR SHIFT MECHANISM 


- Manual Transmission 

Front console to shift console 
Shift console to transmission 
Rear shift console to body 


Aluminum shift arm console to 
transmission 


Aluminum shift arm to console 


Shift arm console to body 


Adjustable shift rod (clamp) 


All 


E30 M3 


E30 M3 


All 


E31 


E31 


Type 


Nm 


All with sheet metal console | 25 


All with sheet metal console | 23 


11 


21.5 


23 


25-2 


25 16 


1AZ 


2AZ 


3AZ 


4AZ 


GEAR SHIFT MECHANISM 


Shift Console 
- Automatic Transmission 


Cable sleeve to holder - shift con- 
sole and transmission 


Clamping screw on transmission 
Shift console to tunnel 


Switch to shift console 


All 


All 


All 


All 


Type 


Nm 


10 


4.5 


26-1 Driveshaft 


26 11 Driveshaft assembly 


1AZ_ Front coupling to driveshaft 
and transmission 


2AZ Driveshaft U-joint to transmission 


3AZ Thrust piece clamp ring after 
installation in vehicle 


M10/8.8 


M10/10.9 


M14 


M12/8.8 


M12/10.9 


M 10 


M 12 


Type 


all 

all 

E 31 

E 32,634,236 
E 32,6 34,E 36 
M3, M5 

all 


E 32,31 


E 30 4WD 


Nm 


48 


64 


160 


81 


100 


115 


64 


95 


10 


22 


26-2 PROPELLER SHAFT 


26 11 Propeller Shaft Assembly 


4AZ Propeller shaft to drive flange 
(rear axle) 


Universal joint 
Squeeze nut * 


Ribbed nut 


Constant velocity joint 
Squeeze nut * 


Ribbed nut 


5AZ Pivot to center propeller shaft 
journal with Loctite 
(version without slide) 


6AZ Center mount to body 


* After loosening connection only use ribbed nuts 


with higher tightening torque. 


M10 


M10 


M8 


M8 


M10 


All 


All 


All 


All 


All 


All 


All 


Type 


64 


90 


32 


43 


64 


97 


21 


Nm 


27-1 


27 00 


1AZ 


2AZ 


3AZ 


4AZ 


5AZ 


6AZ 


TRANSFER BOX 
- Four Wheel Drive - 


Transfer Box In General 


Transfer box to manual transmis- 
sion 


Transfer box to automatic trans- 
mission 


Coupling to manual transmission 
and transfer box 


Case bolts 
Electromaqnetic clutch to case 


Output flange 
Collar nut Installed with Loctite 
270 or Hyloqrip bolt cement 


M10 


M8 


M12 


M8 


M8 


All 


All 


All 


All 


All 


All 


Type 


42 


23 


90 


25 


25 


110 


Nm 


27-2 


27 00 


7AZ 


BAZ 


TRANSFER BOX 
- Four Wheel Drive - 


Transfer Box In General 


Plug 


Transmission cross member to 
rubber mounts 


Transmission cross member to 
body 


M24x1.5 


M14x1.5 


M18x1.5 


Mi2 


M8 


All 


All 


All 


All 


Type 


33 


23 


80 


24 


Nm 


31-1 


31 00 


General Information 


FRONT AXLE 


For screwed connections, which 
can Influence handling, It Is also 
Important to have the "car loaded 
down to normal position” In addl- 
tlon to the tightening torque. 


Car In normal position: 


Car with complete equipment for 
normal operation loaded down 
with 

2 x 68 kg on front seats 

(seats In center position), 

1 x 68 kg on rear seat (center), 

1 x 21 kg In trunk (middle) 

and full fuel tank. 


Car with complete equipment for 
normal operation loaded down 
with 

2 x 68 kg on front seats 

(seats In center position), 

1 x 14 kg In trunk (middle) 

and full fuel tank. 


Type Nm 


All models except those 
listed below 


E24, E31, M3, M5, 
Convertibles 


31-2 


31 10 


1AZ 


2AZ 


3AZ 


4AZ 


5AZ 


6AZ 


7AZ 


FRONT AXLE 


Front Axle Suspension 


Front axle carrier to engine carrier 


Front end of front axle carrier to 
body 


Rear end of front axle carrier to 
body (shoulder bolt) 


Front axle carrier with reinforce- 
ment to enaine carrier 


Reinforcement to side member 


Reinforcement to bracket and 
bracket to body 


Reinforcement (sleeve) to body 


* Always replace and lubricate bolts with 
LM 48 paste. 


M10 9.8 
M10 8.8 


M12 


M12 12.9 


M10 8.8 


Type 


All 
All 
All 


E36 * 


E34 525iX 


E34 525iX 


E31 


E31 


E31 


E31 


Nm 


47 


42 (3251X with Loctite) 


77 


105 


47 


59 


47 


42 


42 


127 


31-3 FRONT AXLE 


Type Nm 
31 12 Control Arms and Struts 
1AZ_ Leading strut to front axle carrier 
(tightened with car in normal 
position - see page 31 - 1) E12, E24 until 5.82 80 
E23 135 
2AZ Control arm to front axle carrier 
(tightened with car In normal 
position - see page 31 - 1 
- not E31) E21, £12, E24 until 5.82, 
E32, E34, E31 77.5 
3AZ Control arm (ball joint) to front 
axle carrier E30, E36 85 
E30 325iX 100 
4AZ Control arm to spring strut E21, E30 65 


5AZ Control arm to pivot mount/spring 
strut E30 3251X 85 
93 (polystop nut) 


E34 525iX 80 


31-4 


31 12 


6AZ 


TAZ 


BAZ 


9AZ 


FRONT AXLE 


Control Arms and Struts 


Control arm to steering knuckle 


Control arm bracket to engine 
carrier 


Ball joint for control arm to front 
axle carrier 


Control arm to ball joint 


10AZ Control arm bracket to front axle 


carrier 


11AZ Trailing strut to body 


(tightened with car In normal 
position - see page 31 - 1) 


12AZ Trailing strut to tle rod arm 


Type 


E36 


E30 


E36 


E34 5251X 


E34 525iX 


E34 525iX 


E28, E24 after 5.82 


E28, E24 after 5.82, 
E32, E34, E31 


62 


42 


47 


77 


80 


47 


130 


93 


Nm 


31-6 FRONT AXLE 


31 21 Wheel Bearings and Steering 


Knuckle 


1AZ Collar nut (bearing unit) 


2AZ Output shaft to drive flange 


3AZ Castle nut 
(refer to Repair Manual for 
tightening Instructions) 


4AZ Steering knuckle to spring strut M12x20 


Fit bolt M12x42 


* Bolts are micro-encapsulated - always replace. 


Type 


E28, E24 after 5.82, E30, 


E32, E34, E31, E36 290 


E30 325iX, E34 525iX 250 


E21, £12, E24 until 5.82, E23 


E36 107 * 


E36 107 


Nm 


31-7 


31 31 


1AZ 


2AZ 


3AZ 


FRONT AXLE 


Spring Struts 


Spring strut mount to wheel house 


Shock absorber piston rod to 
mount 


(with external hexagon piston rod) 


(with Internal hexagon piston rod) 


Spring strut shock absorber to 
pivot mount 


M14 


Mi2 


M12 


Type 


All 22 


E21, E23, E12, E24 until 5.82|80 


Au CsCd 
a 
All 44 
E34 525iX 80 


Nm 


31-8 FRONT AXLE 


31 32 Shock Absorbers 


1AZ Screw-on ring for spring strut 
shock absorber 


All 


Type 


130 


Nm 


31-9 


31 35 
1AZ 


2AZ 


3AZ 


4AZ 


5AZ 


FRONT AXLE 


Stabilizer 


Holder to front axle carrier or 
body 


M8 


Stabilizer to control arm 
(tightened with car in normal 
position - see page 31 - 1) 


Stabilizer link to control arm and 
stabilizer 
(tightened with car In normal 


position - see page 31 - 1) M8 


M10 


Stabilizer link to control arm 


Stabilizer link to stabilizer 


Type 


E21 
E12, E24 until §.82 


All 


E21 


E23 
E23 
E34 525iX 


E34 525iX 


Nm 


50 


45 


22 


130 


25 


50 


22 


78 


31-10 FRONT AXLE 


31 35 Stabilizer 


6AZ Push rod to spring strut and 
stabilizer 
(yellow chrome-plated) 


(white chrome-plated) 


(yellow) 


7AZ Push rod to spring strut and 
stabilizer 


8AZ Push rod (with pivot) to stabilizer 


9AZ Pivot to control arm 


* Flat surfaces on ball head for application of 
wrench must be parallel to absorber axis. 


Type 


E28 
E28, E24 after 5.82 


E32, E24 after 5.82, E28, 
E34, E31 


M3, E36 
3251X 
E30 


E30, E36 


20 


33 


59 ° 


59 * 


47 


47 


42 


Nm 


31-11 


31 50 


1AZ 


2AZ 


3AZ 


4AZ 


5AZ 


6AZ 


FRONT AXLE 


Front Axle Final Drive 


Front axle final drive to engine oll 
pan 


Filler plug 


Drain plug 


Pinion/ring gear to front axle final 
drive 


Bearing cap to front axle final 
drive 


Front axle final drive case bolts 


E30, E34 
E30 
E34 
E30 


E34 


E30 


E30 


E34 


Type 


Nm 


31-12 FRONT AXLE 


Type Nm 
31 52 Ring Gear / Pinion with Bearings 
1AZ_ Pinion collar nut E34 at least 170 
2AZ Ring gear bolt * E30 1. 50 + 5 Nm torque 


2. 60 - 5° torque angle 


* Always replace bolts. Clean tapped bores in 
ring gear. Use bolt cement (source of supply: 
BMW Parts). 


31-13 FRONT AXLE 


31 60 Output Shaft 


1AZ Output shaft console to engine oil 
pan 


E30, E34 


Type 


22 


Nm 


32-1 Steering and front-end alignment 
Type 
32 00 Steering 
1AZ Steering gear to front axle subframe E 21 


E 21 (Hydro) 


E 12, E 24 up to 5.82, E 23 


M 10} E 28, E 24 from 5.82, 
EW, 6: 32*,.6 34", E31, 
E 36 


M 12] E 28, E 24 from 5.82, E 32, 
E 34, E31 


M12 10.9 | E 32/3 


* Class 10.9 bolts must be used for assembly 


Nm 


MGstt3 


32-3 


32 13 


1AZ 


2AZ 


3AZ 


4AZ 


5AZ 


STEERING AND WHEEL ALIGNMENT 


Power Steering Gear 


End cover for worm 
End cover for sector shaft 


Lock nut of adjusting screw for 
piston motion 


Lock nut of adjusting screw 


Oil drain plug 


Type 


E12. E24 until 5.82 


E12, E24 until 5.82 


E12. £24 until 5.82 
All 


All 


42 


Nm 


32-4 STEERING AND WHEEL ALIGNMENT 
Type Nm 

32 13 Power Steering Gear 
6AZ Ring nut (with 2.5 mm dia. wire 
with 2.5 mm dia. wire 


7AZ Valve housing to case 


9AZ Pipes (coupling bolts) to steering 
gear M10 


10AZ Coupling bolt with hexagon socket 


11AZ Pipe (pipe cringe) to steering gear 


32-5 


32 21 


1AZ 


2AZ 


3AZ 


4AZ 


5AZ 


STEERING AND WHEEL ALIGNMENT 


Steering Arms 


Tie rod to ball joint 
(castle nut) 


Tle rod to rack 


Tle rod castle nut/self-locking nut 
Important! Tie rods with cotter 
pin holes may not be bolted on 
with self-locking nuts. 


Tie rod clamping bolt 
(tightened with car in normal 
position - see page 31 - 1) 


Tle rod castle nut 


Type 


E21 
E21, E30 


E36 


All except 
E34 525iX 


All 


E36, E34 5251X 


60 


75 


71 


36.5 + 3.5 
50 


14 


45 


Nm 


32-6 


32 21 


6AZ 


TAZ 


STEERING AND WHEEL ALIGNMENT 


Steering Arms 


Steering drop arm to steering gear 
(torque value may be exceeded 
until position to lockplate Is 
correct) 


M26 


Steering guide arm to front axle 
carrier 


M22 


M10 


M12 


Type 


All 
E23 
E32, E34 


E31 


All 


All 


Nm 
at least 140 
at least 180 
59 
70 
42 
85 


32-7 STEERING AND WHEEL ALIGNMENT 


Type 
32 21 Steering Arms 
8AZ Tie rod arm to spring strut 
wire lock | E12, E24 until 5.82 55 
Loctite No. 270 |_E28, E24 after 5.82, E23 62° 
E32, E34, E31 110° 
M3 30 * 
9AZ Tie rod arm to control arm E12, E24 until 5.82, E23, M3 | 66 
E28, E24 after 5.82, E32, 
E34, E31 93 
10AZ Leading strut to tle rod arm E23 93 
11AZ Trailing strut to tie rod arm E32, E34, E31 93 


Clean threads of tapped bores and bolts. 


Nm 


32-8 STEERING AND WHEEL ALIGNMENT 


Type 
32 31 Steering Column 
1AZ_ Universal joint / coupling to 
Steering gear / steering spindle E12, E24 until 5.82 


E21, E30, E28, E23, 
E24 after 5.82, E32, E34, 


E31 
E36 
2AZ Steering wheel control console to 
dashboard carrier and pedal 
assembly console M8 | All 


3AZ Hexagon head bolt on steering 
wheel control console M10x115 





E12, E24 until 5.82 
M8x110 | E28, E24 after 5.82 


M10x170| E23 


Refer to Repair Manual for 
E32, E34 and E31 models. 


25 





Nm 


32-9 


32 31 


Steering Column 


4AZ 


5AZ 


6AZ 


7AZ 


STEERING AND WHEEL ALIGNMENT 


Ciamp / shackle for outer steering 
tube 


Airbag: 
Steering column to holder 


Steering column to dashboard 


Steering column to arm 


Type 


All 


E23 


All 
All 


All 


Nm 


32 - 10 STEERING AND WHEEL ALIGNMENT 


32 33 Steering Wheel 


1AZ Steering wheel to steering spindle 


nut 


bolt 


All 


All 


Type 


80 


63 


Nm 


32-11 STEERING AND WHEEL ALIGNMENT 


32 34 Airbag and Airbag Steering Wheel 


1AZ Airbag unit to steering wheel 


2AZ Crash sensor to wheel house 


All 


All 


Type 


10 


Nm 


32-12 


32 41 


1AZ 


2AZ 


3AZ 


4AZ 


STEERING AND WHEEL ALIGNMENT 


Pump and Oil Supply 

Power steering pump console to 
crankcase (use spacers) - refer to 
Service Information of Group 32 
Pump support to enaine carrier 


Hose connections on power 


steering pump and steering gear M14 


M16 


Hose connections on power flow 
regulator 


Type 


All 


E32 M60 


All 


All 


All 


22 


22 


35 


40 


40 


Nm 


33-1 Final drive and rear suspension 


33 11 


1AZ 


2AZ 


3AZ 
4AZ 


5AZ 


Differential housing with cover 


Housing cover 


Side covers (in continuous sockets, 
coat bolts with Loctite 270) 


Filler and drain plugs 
Drive flange, right side 


Drive flange, left side 


* Always replace bolts 


M 10/8.8 


M 10/10.9 


M8 


M 8* 


M 10 


M 14x1.5° 


Type 


E 31 


all except E 36 


E 36 


all 
E34 4WD 


E344WD 


Nm 


22 


1. Initial torque 
10 +2 

2. Turn additional 
40° +5° 


70 

59 

1. Initial torque 
90 


2. Turn additional 
100° +4° 


33-3 Final drive and rear suspension 


Type 


33 12 Ring and pinion assembly with bearings 


1AZ_ Ring gear to differential housing M 10° | all 


M 12x1.5* | all 


M 14x1.5* | all 


* Always use new bolts for assembly. Bolts clean with 
no oil or grease; secure with Loctite 270. 


Nm 


. Intial torque 


50 +5 


. Turn additional 


60° -5° 


. Intial torque 


100 +10 


. Turn additional 


50° +5° 


. Intial torque 


100 +10 


. Turn additional 


30° +4° 


33-4 Final drive and rear suspension 


Type Nm 
33 12 Ring and pinion assembly with bearings 
2AZ Drive flange to crown wheel M 20 | K min. 175 
M20/M min. 185 
M22|G min. 210 


Type K = Side cover with 4 bolts 
Type M = Side cover with 6 bolts 
Type G = Side cover with 8 bolts 


33-5 Final drive and rear suspension 


33 14 Limited-slip differential with bearings 


1AZ Cover to differential housing M 8* 


M 10° 


* Secure bolts with Loctite 270 


Type 


Nm 


33 


47 


33-6 Final drive and rear suspension 


33 17 


1AZ 


2AZ 


3AZ 


4AZ 


5AZ 


Type 


Differential mountings 
Differential to subframe E 21 
E 12, E 24 up to 5.82 


E 28 and E 24/5.82, E 30 
E 32, E 34, E23 


front | E 36 


rear | E 36, E 31 


Differential to swing mounting, E 30, E 21 

swing mounting to floorpan 

Differential to rubber bushing E 12, E 28, E 24, E 23 
E 34, E 32 


Differential cover rubber bushing to floorpan | E 30 


Differential carrier to housing cover M 12/8.8 | E 32 


M 12/10.9 | E 32, E 34 


Nm 


102 


33-9 Final drive and rear suspension 


33 21 Axle shafts 


1AZ_ Axle shaft to differential and drive flange 


Cylinder bolt M 10 


M 10 with 


locking teeth* 


M 12 


Torx bolt M 10 


M 8 with 


ribbed teeth* 


M 10 with 
ribbed teeth* 


2AZ_ Drive flange to axle shaft 


(collar nut lightly lubricated) 


* Replace bolts and washers 


Type 


all 
all 


all 
E 30 
E 36 except M3 


E 31, E36 M3 


Nm 


100 


200 


250 


300 


33-10 Final drive and rear suspension 


33 32 Rear suspension 


1AZ_ Trailing arm to rear subframe 


(Tighten in normal position, see p. 31-1) 


2AZ_ Trailing arm to floorpan 
3AZ 


4AZ_ Trailing arm to wheel carrier 


(taper pin and socket must be grease-free!) 


5AZ Control arm to rear subframe 
6AZ Support arm to rear subframe 
7AZ Control arm to wheel carrier 


8AZ Upper control arm to wheel carrier 


* With special tool 33 3 060 
Set torque wrench to 55 Nm 


10.9 


M 14x1.5 


M 18x1.5 


M 14x1.5 


M 14x1.5 


Type 


all 

M 5-E 34 
E 31 

E 31 


E 31 


E 31 
E 31 
E 31 


E 31 


Nm 


67 


77 


79 + 8* 


127 


278 


80 


95 


127 


150 


127 


33-12 Final drive and rear suspension 


Type Nm 


33 32 Rear suspension 
16AZ Angle brace to body E 21, £30 28 
17AZ Radius rod to floorpan M 8/8.8 | ail 25 
M 8/10.9 | E 30 30 
18AZ Secondary control arm to M 14x1.5 | all 127 


trailing arm and rear subframe 
(Tighten in normal position, see p. 31-1) 


19AZ Brace to rear subframe M 12x1.5 | E 32, E 34 110 


33-13 Final drive and rear suspension 


33 33 


1AZ 


2AZ 


3AZ 


4AZ 


5AZ 


Rear subframe 


Rubber bushings to rear subframe 
Threaded studs to floorpan 
Rear subframe with rubber M 12x1.5 
bushings to floorpan 

M 14x1.5 
Rear rubber bushing to floorpan M 10° 


Rear subframe to rear rubber bushings 


* Bolts and threads free of oil and grease; 
secure with Loctite 270 


M 12 


Type 


E 21,E 23 
E 21, E 28, E 24 
E 36 


E 36 


all 
E 32, E34 


E 32, E34 


Nm 


33-17 Final drive and rear suspension 


33 52 


1AZ 


2AZ 


3AZ 


4AZ 


5AZ 


Shock absorbers 


Shock absorber to trailing arm, 
support arm/control arm 


(Tighten in normal position, see p.31-1) 


Strut shock absorber to spring dome 
Nut and locknut/self-locking nut 
Shock absorber to rubber bushing 


Shock absorber with rubber bushing 
to body 


10.9 bolt 


M8 


Type 


E 12, E 24, E 23, E 28 
E 32,E34 

E 21 

E 30 

E 36 

E 31 

E 30, E 34, E 32 
Pa 

E 28, E 34, E 24, E 23 
E 30 


Nm 


127 


54 


87 


100 


115 


130 


15 


25 


15 


22 


33-18 Final drive and rear suspension 


33:55 Anti-roll bar 


1AZ_ Anti-roll bar to trailing arm 
(Tighten in normal position, see p.31-1) 


Type 


M 8| E 30,E 31 


M 10} E 31 


Nm 


22 


42 


34-1 


1AZ 


1AZ 


2AZ 


3AZ 


4AZ 


BRAKES 


Testing and Bleeding Brakes 


Bleeder valve wrench size 7mm 


wrench size 9 mm 


Front Wheel Brakes 


Brake disc to wheel hub 


Brake caliper to steering knuckle 
(bolts oiled lightly) 


Gulde bolt wrench size 7 mm 


Bolts to guidepin 
(always replace) 


Type 


All 


All 


All 


E30 325iX, E36, E34, E32, 
E31 


E21, E12, E24, E23 


E28, E24 after 5.82, E30 


E28, E34, E24 after 5.82, 
E30, E32, E31, E36 


E30 


16 


110 


95 


123 


30-5 


35 


Nm 


34-2 


34 21 
1AZ 


2AZ 


3AZ 


4AZ 


5AZ 


BRAKES 


Rear Wheel Brakes 


Brake drum/disc to wheel hub 
Wheel cylinder to brake backplate 
Brake backplate to trailing arm 


Brake caliper to trailing arm / 
brake backplate 


Gulde bolt wrench size 7 mm 


All 


All 


All 


All 


All 


Type 


16 


10 


65 


67 


30-5 


Nm 


34-3 Brakes 


34 31 Master cylinder 


1AZ Master cylinder to vacuum booster 


2AZ Master cylinder to hydraulic booster 


34 32 Brake lines 


1AZ Brake hose couplings 


* Replace Allen bolt with a 6-point bolt, 
see BMW Parts Service 


M10x1 


M12x1 


Type Nm 
E 30 24 
E 32 21 
E 28, E 34, E 36 26 


E 24, E 28, E 31°, E 32*, E 34*| 28 


all 19 


all 17 


34-5 BRAKES 


34 33 Brake Booster 


10AZ Hydraulic pipe to pressure reser- 
voir on power flow requlator 


11AZ Hydraulic pipe to pressure reser- 
volr 


12AZ Brake booster to pedal assembly 
console 


34 50 Antislip Control Systems (ABS, 
ASC) 


ASC + T filter bowl to filter head 


Type 


E32, E31 


E32, E31 


All 


E31, E32, £34 


47 


40 


22 


15 


Nm 


35-1 


35 11 


PEDALS 


Pedal Assembly Console 


1AZ Console to body 


2AZ Nut on shaft 


All 


All 


Type 


22 


27 


Nm 


35-2 


6AZ 


PEDALS 


Brake Pedal and Linkage 
Piston rod lock nut 
Nut on shaft 


Pull rod 
Nut for pivot 


Left and right reversing lever 
Nut on shaft bolt 


Support to console 
Brake booster 


Support to console 
Reversing lever 


All 


All 


All 


All 


All 


All 


Type 


27 


27 


27 


27 


22 


27 


Nm 


35-3 


35 31 


1AZ 


2AZ 


3AZ 


4AZ 


5AZ 


6AZ 


PEDALS 


Clutch Pedal and Linkage 
Piston rod lock nut 
Spring lock nut 

Piston rod shaft bolt 


Master cylinder to pedal 
assembly console 


Spring-pedal shaft bolt 


Clutch pedal 
Nut on eccentric bolt 


All 


All 


All 


All 


All 


Type 


22 


Nm 


35-4 PEDALS 


35 41 Accelerator Pedal and Linkage 


1AZ Full throttle stop 


All 


Type 


10 


Nm 


36-1 


WHEEL RIMS AND TIRES 


36 10 Wheels 


1AZ Wheel bolts 


All 


Type 


100 + 10 


Nm 


36-2 WHEEL RIMS AND TIRES 


36 11 Wheel Rims 


1AZ Blade rim to base rim 
(bolts coated with blue Loctite 
No. 243) All 


Type 


Nm 


37-1 


37 12 


TAZ 


2AZ 


3AZ 


4AZ 


5AZ 


6AZ 


7AZ 


BAZ 


INTEGRATED SUSPENSION SYSTEMS 


Ride Level Control System 


Pressure pipe connections 
(electrical system) 


Pressure pipe connections 
(circulating system) 


Pressure pipe connection on 
tandem pump 


Nuts on angled joint of regulating 
linkage 


Regulating arm to stabilizer 
Nut on regulating rod threads 


Ride level control valve holder to 
rear axle 


Ride level control valve to holder 


M8 


M6 


Type 


All 


E32, E34 


E32. E34 


E32. E34 
All 


E32 


E32, E34 


E32. E34 


E32, E34, E30 touring 


14 


20 


31 


Nm 


37-2 


37 14 


1AZ 


2AZ 


3AZ 


4AZ 


5AZ 


37 21 


1AZ 


INTEGRATED SUSPENSION SYSTEMS 
Type 
Electric Components 


Wheel camber warning switch to 


console E32, E34 
Angled joint of jointed rod E32, E34 
Hydraulic switch to distributor E24, E32 


Hydraulic switch to hydraulic 


control unit E24, E32 


Solenoid valve to hydraulic 


control unit E24, E32 


Pressure Reservoir 


Pressure reservoir to body All 


55 


Nm 


S1-1 BODY EQUIPMENT 


51 11 Front Bumper 


1AZ Bumper to bracket 


2AZ Bumper with bracket to impact 
absorber 


3AZ Impact absorber / bracket to 
engine carrier 


* Install bolts with bolt cement 


M6 


M8 


M10 


M10 


M10 


M12 


M6 


M10 


Type 


E32 
E36 


E34 


E31 


E36 


E30 mod. '88, E32, E34 


E30, E24 
E31, E32, E34, E36 


E32, E34 


48 


Nm 


S1-2 


51 11 


4AZ 


5SAZ 


6AZ 


TAZ 


BODY EQUIPMENT 


Front Bumper 
Bumper to side panel 
Bracket to side panel 


Bumper support 
(behind front fog lamp) 


Front fog lamp bracket 


E30 


E36 


E36 


E36 


Type 


2.5 


Nm 


51-3 BODY EQUIPMENT 


51 12 Rear Bumper 


1AZ Bumper to bracket 


2AZ Bumper with bracket to impact 
absorber 


3AZ Impact absorber / bracket to body 


* Install bolt with bolt cement 


M10 


M8 


M10 


M10 


M12 


M6 


M8 


Type 
E31 
E32, E34, E36 
E34 
E36 


E30 mod. '88, E31, E32, E34 


E30, E24 
E31, E32, E34 


E36 


40 


22 


23 


22 


Nm 


51-4 


51 12 


4AZ 


5AZ 


6AZ 


TAZ 


BODY EQUIPMENT 


Rear Bumper 

Bumper to side panel 

Bracket to side panel 

Lower trim panel bracket to body 


Lower trim panel screw 


E30 


E36 


E36 


E36 


Type 


8.5 


2.5 


Nm 


51-5 


51 16 


1AZ 


2AZ 


51 21 


1AZ 


2AZ 


3AZ 


BODY EQUIPMENT 


Mirrors, Finishers, Ashtrays, 
Consoles 


Mirror to front door 


Center console 


Front Door Locks 
Door lock to front door 
Outside handle to front door 


Door striker to body 


* Install bolt with bolt cement. 


plastic nut 


Type 


E31. E36 


E30 


E31. E36 
E31, E36 
E24, E30 


E31, E32, E34 


24 


28 


Nm 


51-6 


51 22 


1AZ 


2AZ 


3AZ 


51 26 


1AZ 


BODY EQUIPMENT 


Rear Door Locks 
Door lock to rear door 
Outside handle to rear door 


Door striker to body 


Central Lock Drive 


Central lock drive to lock 


* Install bolt with bolt cement. 


Type 


E36 


E36 


E32, E34 


All 


Nm 


10 


24 


54-1 SUN ROOF / TOP 


Type 
54 12 Mechanical Sun Roof Components 
1AZ Cable cover to cassette E36 
2AZ Lid to gate All 
E34 touring 
3AZ_ Rail to cassette M4 | E31, E32, E34 
M5 | E32, E34 

4AZ Cable cover to cassette E36 
5AZ Floating roof liner to aate E36 
6AZ Cassette to body M5 |_E34 touring, E36 


* Replace screw or nut. 


54-2 


1AZ 


1AZ 


2AZ 


SUN ROOF / TOP 


Electric Sun Roof Components 


Motor to cassette 


Power Convertible Top 


Hydraulic pipes on electric/hydr. 


top 


Valves on hydraulic control unit 


Type 


E31, E32, E34, E36 


E34 tourina 


E30 


E30 


3.5 


8.5 


2.0 


Nm 


54-3 Tilt sunroof, convertible top 


54 34 


3AZ 


4AZ 


5AZ 
6AZ 
TAZ 


8AZ 


Electrically operated convertible top 
Motor and gear unit 

Motor and gear unit 

Top actuating mechanism to body 
Drive lever to motor and gear unit 
Crank arm to motor and gear unit 

Slide rods to drive lever 


Slide rods to convertible top 


* Coat bolts with locking fluid prior to assembly 


Top actuating mechanism to body/mount 


M6 


M 12 


M4 


M 10 


Type 


E 30 


E 30, E 36 
E 30 
E 30 
E 30 


E 30 


Nm 


61-1 


6113 


1AZ 


2AZ 


3AZ 


GENERAL ELECTRICAL SYSTEM 
Type 


Plug Connections 


Door plug connection to body All 
Fuse box 
Screws for safety fuse M6 | All 


Ground or positive connection 


points All 


Nm 


61-2 General vehicle electrical system 


61 31 


1AZ 


2AZ 


3AZ 


4AZ 


5AZ 


Switches 


Temperature switch 


Oil presure switch 


Note: 
Lubricate threads 


Reversing lamp switch 
Light switch on instrument panel 


Transmission switch to shift console 


91 °C 


99 °C 


Type 


all 

all 

M 10, M 40, M 42 
M 21, M 51 

M 20, M 30, M 50 
M 60, M 70, S 70 


M 88-3,S 14,S 50, S 38 
M 43 


all 
E 36 


Nm 


14 


14 


40 


4.5 


61-4 


61 61 


1AZ 


2AZ 


3AZ 


4AZ 


5AZ 


6AZ 


GENERAL ELECTRICAL SYSTEM 


Windshield Wipers 


Wiper motor to wiper console M6 


Parked position stop to wiper 
console 


Wiper contact pressure motor to 
wiper console 


Motor crank to wiper motor M8 


Wiper shaft nut to body 


Holder to firewall M6 


screws In firewall 


Type 


E31 


E36 


E31 


E31 
All 
E31, E36, E32, E34 
E31 


E36 Coupe 


10 


10 


Nm 


62-1 INSTRUMENTS 


62 16 Car Electrical System Senders 


1AZ Screws for speedometer sender 


All 


Type 


6.6 ... 


8.4 


Nm 


64-1 


64 12 


1AZ 


2AZ 


3AZ 


4AZ 


5AZ 


6AZ 


HEATER AND AIR CONDITIONER 


Additlonal Heater with Controls 


Additional heater to body floor 


Glow plug 


Temperature sensor 


Oil control plug and oil filler plug 


Mounting screws 


Screws for filter cover 


Type 


All 
E24 
E31. E32, E34 
E31, E32, E34 
All 

_M5| All 

_M6| All 

_M8| All 

M10 | All 


All 


Nm 


48 


0.9 


64-2 HEATER AND AIR CONDITIONER 


64 21 Alr and Water Hoses / Pipes 


1AZ Studs on heat exchanaer 
2AZ Studs on double-pipe 


3AZ Nuts on double-pipe 


64 51 Air Conditioner (Evaporator), 
Control Units 


1AZ High / medium pressure presso- 
Stat 


2AZ Low pressure pressostat 


3AZ Three-way safety switch 


* Bolt cement, Part No. 81 22 9 407 144 


Type 


E36 
E36 


E36 


All 
All 


All 


3.5 


25 ° 


19 * 


25 


Nm 


64-3 Heating and air conditioning 
64 52 Compressor 
1AZ Compressor to engine 


2AZ Solenoid clutch spring plate 


3AZ Torque wrench pretension for new 
poly-V-belt 


for used poly-V-belt 


4AZ Special tool pretension for new poly-V-belt 


fur gelaufene Keilrippenriemen 


Type 


all 


M40, M42, M43, M51 


$50 


M40, M42, M43, M51 
S50 

M40, M42, M43, M51 
$50 

M40, M42, M51 


S50 


Nm 


12 


77...83 scale graduations 
100 scale graduations 
66...73 scale graduations 


70 scale graduations 


64-4 HEATER AND AIR CONDITIONER 


64 53 Condenser and Drier with Pipes 


1AZ_ Pipe connections 


5/8" 


3/4" 


7/8" 


11/16" 


All 


All 


All 


All 


Type 


20 
39 
42 


48 


Nm 


65-1 RADIO AND SPECIAL EQUIPMENT 


65 11 Radio 


1AZ Headless screw for radio Installa- 
tlon 


All 


Type 


0.5 


Nm 


72-1 


72 11 


1AZ 


2AZ 


3AZ 


4AZ 


SAZ 


EQUIPMENT AND ACCESSORIES FOR 
BODY 


Seat Belts 


Seat belt to body or seat 
Belt helaht control bolts 
Seat belt to seat 

Seat belt to backrest 


Headrest to backrest 


* Install bolt with bolt cement 


Type 


All 
All 
E31 
E31 


E31 


48 


24 


47 * 


24 


24 


Nm 


